asy to build with unique display 

OUSEHOLD ANDROIDS 

art 2 -How to design your own 



New receiver circuit improves quality 



Build it cover story 
Add-on for your hi-fi syj 
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Announcing a 

major breakthrough in $250 

frequency counters. 
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A $149* price. 




Keep the change! Our MAX -100 
is remarkable, even compared to 
$250 digital frequency counters. 
With its turn-on-and-read operating 
simplicity. Direct 8-digit readings. 
Big, bright, display. And under-20 
Hz to over-100 MHz range (past 500 
MHz with optional prescaler). 

It has all the features you'd take 
for granted, even at $250. Like high 
sensitivity, accuracy and stability. 
Lead-zero blanking. Plus visual in- 
dications of overflow and low bat- 
tery. (The flashing low-voltage in- 
dication also prolongs the counter's 



useful battery life!) 

MAX-100 is comfortable any- 
where, monitoring nearby RF trans- 
mitters with its built-in mini-whip 
antenna. Or any other CW. AM, or 
FM signal via clip-lead cable or ac- 
cessory low-loss tap-off cable. Pow- 
ered by your choice of alkaline cells 
or rechargeable nicads with battery 
eliminator/chargers that operate 
from car cigarette lighter 110 or 220 
VAC mains. 

CSC's incredible MAX-100 
solves all your problems but one: 
what to do with the $101 change. 



Smarter tools for testing and design. 

CONTINEISTfAL SPECIALTIES CORPORATION 



Call toll-free for details 
1-800-243-6077 

8:30AM-5:O0PM Eastern Time 
"Suggested U.S. resale Available at selected local distributors Prices, speculations subject to change without notice ©Copynghl T979 Continental Specialties Corporation 



Ion ten . NlwKavsn. CI 05509 1203) 6J4-310S. TWX 710-^65-122? 

OTHER OFFICES San Francisco [4151 421-8672 TWX 910-372-7992 

Europe CSC UK LTD Phone Sattron-WallJM 0799.3168! TLX 817477 

Canada Len FinkEer Ltd . Ontario 
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STEREO BREAKTHROUGH 



Bone 
Fone 

A new concept in sound technology 
may revolutionize the way we 
listen to stereo music. 



The Bone Forte surrounds your entire body 
with a sound almost impossible to imagine. 



You're standing in an open field. Suddenly 
there's music from all directions. Your bones 
resonate as if you're listening to beautiful 
stereo music in front of a powerful home stereo 
system. 

But there's no radio in sight and nobody else 
hears what you do. It's an unbelievable 
experience that will send chills through your 
body when you first hear it. 

AROUND YOU 

And nobody will know you're listening to a 
stereo. The entire sound system is actually 
draped around you like a scarf and can be 
hidden under a jacket or worn over clothes. 

The Bone Fone is actually an AM/FM stereo 
multiplex radio with its speakers located near 
your ears. When you tune in a stereo station, 
you get the same stereo separation you'd 
expect from earphones but without the bulk 
and inconvenience. And you also get some- 
thing you won't expect. 

INNER EAR BONES 

The sound will also resonate through your 
bones- all the way to the sensitive bones of 
your inner ear. It's like feeling the vibrations of 
a powerful stereo system or sitting in the first 
row listening to a symphony orchestra-it's 
breathtaking. 

Now you can listen to beautiful stereo music 
everywhere -not just in your living room. 
Imagine walking your dog to beautiful stereo 
music or roller skating to a strong disco beat. 

You can ride a bicycle or motorcycle, jog 
and even do head stands -the Bone Fone 
Stays on no matter what the activity. The Bone 
Fone stereo brings beautiful music and con- 
venience to every indoor and outdoor activity 
without disturbing those around you and with- 
out anything covering your ear. 

SKI INVENTION 

The Bone Fone was invented by an 
engineer who liked to ski. Every time he took a 
long lift ride, he noticed other skiers carrying 
transistor radios and cassette players and 
wondered if there was a better way to keep 
your hands free and listen to stereo music. 

So he invented the Bone Fone stereo. When 
he put it around his neck, he couldn't believe 
his ears. He was not only hearing the music 



and stereo separation, but the sound was 
resonating through his bones giving him the 
sensation of standing in front of a powerful 
stereo system. 

AWARDED PATENT 

The inventor took his invention to a friend 
who also tried it on. His friend couldn't believe 
what he heard and at first thought someone 
was playing a trick on him. 

The inventor was awarded a patent for his 
idea and brought it to JS&A. We took the idea 
and our engineers produced a very sensitive 
yet powerful AM/FM multiplex radio called the 
Bone Fone. 

The entire battery-powered system is self- 
contained and uses four integrated circuits 
and two ceramic filters for high station select- 
ivity. The Bone Fone weighs only 15 ounces, 
so when worn over your shoulders, the weight 
is not even a factor. 

BUILT TO TAKE IT 

The Bone Fone was built Jo take abuse. The 
large 70 millimeter speakers are protected in 
flexible water and crush resistant cases. The 
case that houses the radio itself is made of 
rugged ABS plastic with a special reinforce- 
ment system. We knew that the Bone Fone 
stereo may take a great deal of abuse so we 
designed it with the quality needed to with- 
stand the worst treatment. 

The Bone Fone stereo is covered with a 
sleeve made of Lycra Spandex-tne same 
material used to make expensive swim suits, 
so it's easily washable. You simply remove the 
sleeve, dip it in soapy water, rinse and let the 
sleeve dry. It's just that easy. The entire 
system is also protected against damage from 
moisture and sweat making it ideal for jogging 
or bicycling. 

The sleeve comes in brilliant Bone Fone 
blue -a color designed especially for the 
system. An optional set of four sleeves in 
orange, red, green and black is also available 
for $1 0. You can design your own sleeve using 
the pattern supplied free with the optional kit 

YOUR OWN SPACE 

Several people could be in a car, each tuned 
to his own program or bring the Bone Fone to a 
ball game for the play by play. Cyclists, 



joggers, roller skaters, sports fans, golfers, 
housewives, executives -everybody can find 
a use for the Bone Fone. It's the perfect gift. 

Why not order one on our free trial program 
and let your entire family try it out? Use it 
outdoors, while you drive, at ball games or 
while you golf, jog or walk the dog. But most 
important-compare the Bone Fone with your 
expensive home stereo system. Only then will 
you fully appreciate the major breakthrough 
this product represents. 

GET ONE SOON 

To order your Bone Fone, simply send your 
check or money order for $69.95 plus $2.50 
postage and handling to the address shown 
below. (Illinois residents add 5% sates tax.) 
Credit card buyers may call our toll-free 
number below. Add $10 if you wish to also 
receive the accessory pack of four additional 
sleeves. 

We'll send you the entire Bone Fone stereo 
complete with four AA cell batteries, instruc- 
tions, and 90-day limited warranty including 
our prompt service -by- mail address. 

When you receive your unit, use it for two 
weeks. Take it with you to work, or wear it in 
you r car. Take walks with it, ride your bicycle or 
roller skate with it. Let your friends try it out. If 
after our two-week free trial, you do not feel 
that the Bone Fone is the incredible stereo 
experience we've described, return it for a 
prompt and courteous refund, including your 
$2.50 postage and handling. You can't lose 
and you'll be the first to discover the greatest 
new space-age audio product of the year. 

Discover the freedom, enjoyment, and 
quality of the first major breakthrough in 
portable entertainment since the transistor 
radio. Order a Bone Fone stereo at no 

Obligation, today, ■Pending FCC approval. 

;°^h°at ucts 

Dept. RE One JS&A Plaza 
Northbrook, III. 60062 (312) 564-7000 

CallTOLL-FREE 800 323-6400 

In Illinois Call (31 2) 564-7000 

©JS&A Group, lnc.,1 979 
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HICKOK LX SERIES MULTIMETERS 
ORSOLETE YOUR TRUSTY OLD VDM! 



Here are the truly inexpensive, no nonsense, high 
performance DVOM's you've been looking for! Com- 
pact. Lightweight. Easy to read, indoors or out. 
Accurate. Precise. Reliable. Rugged. Safe. 
Self-contained. Easy to hold and operate with the 
same hand. 

A complete line of inexpensive accessories is 
available to extend other capabilities far beyond 
those of a comparably priced VOM. 

All the super-dursble, high quality professional 
meter you need for service and maintenance work at 
an analog price. So why pay as much for analog 
inaccuracy. ..or more for digital frills? 

Write today for complete details or contact your 
iocal Hickok distributor. Better yet, call us toll free, 
outside Ohio, at 800-321-4664. 



LX303 - s 74. 95 
LX304 - W 5 



• Automatic polarity, zero and overrange 
indication 

• Easy-to-read V 2 " high LCD display 

• Vz year battery life in typical use 

• 12 oz. including 9V battery 

• Withstands 4 ft. drop without loss 
of accuracy 

• Automatic decimal point, built in low 
battery indicator, diode and transistor 
testing capability (LX304 only) 

Carry it in your pocket, brief case or tool 
box and enjoy on-the-spot accuracy when- 
ever and wherever you need it. 

No need to worry about damage. It's built 
to take it... so you can take it with you 
wherever you go. 




£* 
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THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Oupont Avenue • Cleveland. Ohio 441D8 
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BUILD 43 AUDIO POWER LEVEL METER 

Hook it up to your hi-fi and protect your amplifier and 
speakers against power overload. Joseph Gorirt 

47 SATELLITE TV EARTH STATION 

Build your own backyard installation for under $1000. 
Bob Cooper 

56 VERSATILE SWITCHING REGULATOR 

This circuit can be programmed for step up, step down, 
positive, negative, voltage and current regulation. 
Robert Frost holm 

61 NOT JUST ANOTHER DIGITAL CLOCK 

SVs-inch high single-digit LED readout makes this clock 
unique. John D. Warobiew 



ON THE COVER 

The LED bar-graph audio pow- 
er level meter shown is not a 
wattmeter, but a level indicator 
that is calibrated to your ampli- 
fier's clipping level. Use the de- 
vice to protect your amplifier 
and speakers from power over- 
loads. Shown in contrast to the 
LED bar-graph display is an 
analog power level meter. Get 
started building your own LED 
bar-graph power level meter to- 
day. Construction details start 
on page 43. 



TECHNOLOGY 



4 LOOKING AHEAD 

Tomorrow's news today. David Lachenbruch 

S3 HOUSEHOLD ANDROID 

Hints on how to design your own. 
Martin Bradley Weinstein 



STEREO 



66 UNDERSTANDING TURNTABLE SPECIFICATIONS 

A look at the factors that affect how your records wear 
and play. Len Feldman 

69 R.E.A.L. SOUND TESTS TECHNICS CASSETTE DECK 

Technics model RS-M7 rates Very Good. 



VIDEO 71 JACK OARR'S SERVICE CLINIC 

Automatic brightness I i miters. Jack Darr 

72 SERVICE QUESTIONS AND ANSWERS 

R-E's Service Editor solves technicians' problems. 



EQUIPMENT 
REPORTS 



26 Speakerlab Model 2.S Speaker System 

32 Simpson Model 380 Microwave Leakage Tester 

34 SF Model STD-36 Radio Operating Desk 

36 Panasonic Model RF490O 10-Band Receiver 
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What's News 



ANNUAL INDEX 
JANUARY— DECEMBER 

1979 

To present the maximum num- 
ber of articles to our readers, we 
have not published the Annual 
index as part of this issue. A 4- 
page brochure containing this in- 
dex is available for those who 
need one. To get your free copy, 
send a stamped self-addressed 
envelope (legal size) to: 

Radio-Electronics 

Annual Index 

45 East 17th Street 

New York, NY 10003 

Any requests postmarked on or 
before April 30 are free. After that 
date there is a 50<fc fee. Questions 
and comments about anything 
other than the Index that are 
included with your request cannot 
be handled. Send them separate- 
ly to our Editorial Offices. 



Rsdio-Electronics, (ISSN 0O33-7S62) Published monthly 
by Gernsback Publications. Inc., 200 Park Avenue South, 
New York, NY 10003. Phone: 212-777-6400. Controlled 
Circulation Postage Paid at Concord, NH. One- year sub- 
scription rale: U.S.A. and U.S. possessions, $13.00. Can- 
ada, $16.00. Other countries, $16.00. Single copies $1.25. 
© 1980 by Gernsback Publications, Inc. All rights 
reserved. Printed in U.S.A. 

Subscription Service: Mall all subscription orders, 

changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) lo Radio-Electronics 
Subscription Service. Box 2520, Boulder, CO 60322. 

A stamped self-addressed envelope must accompany all 
submitted manuscripts and/or artwork or photographs if 
their return is desired should they be rejected. We 
disclaim any responsibility for the loss or damage ol 
manuscripts and/or artwork or photographs while In our 
possession or otherwise. 



As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers. Radio-Electronics disclaims any responsibility for the safe and proper 
functioning of reader-built projects based upon or from plans or information published in this magazine. 
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Seeing & hearing: Medical electronics is growing at an 
accelerated pace, thanks to microprocessors and super- 
miniaturization. Two of the newest products are designed 
as aids to the blind and deaf: { 1 ) IBM plans to offer a talking 
typewriter this year (1980). Equipped with a voice-synthesis 
device, the typewriter pronounces the words as they're 
typed into a magnetic memory. The material can be cor- 
rected before it's transferred to paper. IBM says the system 
has an unlimited vocabulary and will help blind typists pro- 
duce "error-free copy." Prices of the typewriters will range 
from $4,900 to $7,400, the speech -synthesis unit an addi- 
tional $5,300. (2) Working with funds from NASA and Veter- 
ans Administration, the Research Triangle Institute in North 
Carolina Is developing a microprocessor-based system to 
help the deaf lip-read. A trained lipreader can properly 
identify only about 25% of syllables, but NASA claims the 
Autocue/- could increase comprehension to about 90%. The 
Autocuer uses an LED display to project representations of 
sounds as nine simple patterns in the viewer's field of 
vision, each pattern corresponding to a different sound. 
The goal is to build the LSI circuitry into a pair of eye- 
glasses, using the lenses to project the LED symbols into 
the wearer's field of vision, where they can be seen along- 
side the speaker's lips. 

Voice-activated: While many American semiconductor 
manufacturers are preoccupied with speech synthesis, the 
Japanese are intrigued by what could be considered the 
opposite— voice activation. At the Japan Electronics Show, 
Sanyo showed a whole roomful of appliances that respond 
to the human voice. When someone observes vocally, "It's 
warm here," an electric fan turns on automatically. "Let's 
watch TV" is the cue for the television set; "it's dark," 
activates the lights, and so on. 

Combining voice activation with speech synthesis, Toshi- 
ba has demonstrated a TV set that it says it plans to intro- 
duce in the United States this year. It can be programmed 
to accept verbal commands from 2 different people, can be 
ordered to turn on, change channels, and so forth. The TV 
set has a two-word vocabulary. When a command is 
accepted, a female voice replies "O.K." When it can't per- 
form as ordered, it requests "repeat." 

Video programming: With home videocassette-recorder 
ownership now past the million mark, there's an attractive 
new market for pre-recorded cassette programming, prin- 
cipally feature films. Almost every major movie maker is 
distributing some titles on videocassettes, and most- 
including Paramount, Allied Artists, Columbia and Warner 
Brothers — are handling their own distribution. Fotomat is 
now renting videocassette movies through its more than 
3,700 retail outlets. A research company, Esselte Video, 
estimates that 80 different program sources are now offer- 
ing a total of 3,500 different programs. Two major video 
clubs— patterned after the Book-of-the- Month Ciub — have 
become established nationwide: Time-Life Video and VidA- 
merica. The actual size of the home video software market 
is something of a mystery, and there are estimates that it 
could go as high as 2 to 3 million cassettes in 1980. The 
difficulty of estimating is compounded by the uncounted 
number of bootleg cassettes now on the market. 



Pirate cassettes pose a sticky problem because of the 
ease with which magnetic tape may be duplicated and the 
big money involved. One source estimates that 50% of the 
bootiegged titles are copied from cable TV. and many of 
them show up in the Middle East as well as on the U.S. 
market. There are reports of a pirate who is making 
$4,000,000 a year on bootlegged cassettes. At one point, 
he paid $500 for a copy of "The Deerhunter" on %-inch 
tape and sold $30,000 worth of 'A-inch duplicates in Saudi 
Arabia in four months. The FBI has conducted many raids 
on allegedly illegal duplicators, but so far has only 
scratched the surface. 

Most legitimate pre-recorded cassettes are encoded to 
prevent casual copying. This generally involves changing 
the frequency and amplitude of the vertical sync pulse dur- 
ing the vertical interval. Although this makes copying diffi- 
cult for non-technical amateurs, the system is easily 
defeated by the professional bootlegger. These encoding 
systems have become controversial, since they can throw 
some home TV sets out of sync — and many videotape pro- 
gram suppliers will exchange encoded tapes for non- 
encoded ones when there are customer complaints. 

How many screens? Another Toshiba marvel, scheduled 
for introduction this year, is a 25-inch color TV which can 
display four 10-inch color pictures on its screen simulta- 
neously. It has a built-in frame-grabber to freeze any pic- 
ture on remote-control command. Two-picture sets were 
introduced in Europe in 1977 by many manufacturers with- 
out great success— they're all off the market now. Sharp is 
currently selling a color set that can superimpose a small 
monochrome picture from another channel in the corner of 
the screen. Sampo has a set with one big color screen and 
two small black-and-white ones. If people realiy do want to 
watch two or more pictures at once, the next step could be 
the application of the same principle to audio. How about a 
hi-fi that lets you listen to two musical selections at the 
same time— one with each ear? 

Projection TV multiples: Although total sales of projec- 
tion TV sets last year probably were equal to only two or 
three days' production of direct-view sets, the giant screen 
seems to be a growing part of the business. With the 
exception of RCA (as of press time), every major American 
and Japanese TV set maker was offering or preparing to 
offer projection sets — in addition to specialist companies 
such as Advent, Kloss Video, Projection Systems Inc. and 
Muntz. Quality is improving rapidly, thanks largely to 
improvements in optics, and prices appear to be poised for 
a decline. Both of these developments probably have been 
influenced most by the recent introduction of a plastic lens 
with a speed of F1, which is beginning to rival the quality of 
glass lenses at a lower price. 

Despite the relatively low sales of projection sets and 
their rather grandiose space requirements, the life-sized 
screen has captured the public imagination, and it's proba- 
ble that no other product in history has ever gotten so 
much publicity per dollar of sales. 

DAVE LACHENBRUCH 
CONTRIBUTING EDITOR 









Dial precise 
tip temps 

with new Welter electronic-controlled, 
variable temperature soldering stations. 




Now you can precisely dial-in any soldering tip 
temperature you want from 350 F to 850° F, and 
lock the setting, with new Weller Models EC1000 and 
EC2000 Variable Temperature, Electronically 
Controlled Stations, No tip changing to change 
temperatures. 

Temperature setting and tip temperature are 
displayed on a three-digit LED readout (Model 
EC2000) with a resolution and setability of ±1°F. 
An exclusive Weller feature I 

Dynamic response to soldering load variation is 
assured by a high precision platinum sensor — another 
Weller exclusive— that is mounted deep inside the 
solid copper iron plated tip and by full proportional 
heater control. If an iron is damaged or misplaced, 
another one can be plugged into either EC power 
unit without recalibrating temperature settings. Stilt 
another Weller exclusive. 

Power units are calibrated to within ±10°F. 
Temperature control is maintained over line voltage 
variations of ±10% and ambient temperature range 
of 60° F to 110°F. 

Thyrtstor power control with zero voltage thyristor 



In stock at leading electronic distributors nationwide, 
in -plant, on-the-job demonstrations can be arranged. 



drive insures that there will be no high voltage spikes 
or magnetic fields on the soldering tool tip. In 
addition the power unit is isolated from the A.C. line 
by a transformer so that only 24 V.A.C. isolated 
voltage drives the heating element, and the tool tip is 
grounded through the power unit three-wire line cord. 
These features combine with the calibrated 
temperature control to provide ultimate safety for 
sensitive, costly electronic circuit hand soldering. 

Zero crossing control of heater current eliminates 
RFI/EMI and accurate time proportioning reduces tip 
temperature hysteresis. 

Power unit is furnished with extra targe sponge, 
iron holder, tip holding tray, solder drip shield, 
circuit breaker and lighted on-off switch. Soldering 
tool has high temperature plastic handle and heat 
shield, burn- resistant silicone rubber cord, and 
locking plug that mates with power unit receptacle. 
Unit is U.L. listed. 

Stations are normally supplied with ETA 1/16" 
screwdriver tip. Eight other iron plated tips from 
1/32" to 3/16" diameter are optional accessories. 





TheCooperGroup 

Electronics Division 
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New remote-control TV 
is commanded by voice 

Sanyo Electric has produced a prototype 
television receiver in which ail the functions 
ordinarily controlled manually — or with 
various manual remote controls— can be 
effected by two-word voice commands. 
The words "television power" for example, 
turn the set on or off, and "channel 8" 
tunes it to that channel. 

With a two-word system, 16 words. In- 
cluding the numbers from 2 to 13, are suffi- 
cient. A two-word format has been found 
best to assure correct performance. Since 
the set has been designed for operation by 
two persons, 32 words are used. 

The commands have to be registered on 
the receiver's memory by the operator, to 
form a model to which the commands will 
be compared. The words are registered by 
throwing a registration switch on the panel 
and speaking the commands into a micro- 
phone on the set. The commands are then 
stored in memory by an Intel 8085 central 
processing unit. 

When a command is given — either into a 
remote control radio mike or into the 
microphone on the set, it is compared with 
the registered commands in the standard 
pattern memory, and the command most 
Closely similar to that given by the input 
voice is executed. 

Voice control of devices is the most natu- 
ral and least complicated, and requires a 
minimum of effort. Sanyo believes that oth- 
er home appliances can be controlled by 
voice, and is working on such products. 

New lithium batteries 
meet wide range of needs 

A new line of high-energy lithium batter- 
ies has just been announced by Eleetro- 
chem Industries of Clarence, NY. Three 
variations have been developed to meet 
specific customer needs. 

The bromine complex <BCX) cells are 
designed for lightweight, long-life portable 
power sources for the electronics, the com- 
munications, and the photographic indus- 
tries. Solid-cathode (SCX) cells find special 
application in the computer field, where 



reliable, long-life batteries are needed for 
such applications as "keep-alive" power 
supplies for CMOS and NMOS memories. 
The high-temperature (HiT) cells are de- 
signed to deliver continuous power at tem- 
peratures as high as 150°C (302 °F). They 
serve in such applications as power 
sources in high-temperature locations for 
well-logging. 

"We expect the bulk of our business to 
be in designing primary sources to meet 
specific customer applications," says Elec- 
trochem president. Dr. C. C. Liang. 

Satellites will get better, 
not necessarily bigger 

Though some persons have imagined the 
future advances in satellite communication 
to lie in the direction of "truly giant satel- 
lites" that would have to be assembled and 
maintained in space, the greatest improve- 
ment in future satellite design will be the 
attainment of longer lifetimes, Hughes Air- 
craft's Dr. Harold A Rosen told a meeting at 
the Internationa) Telecommunications 
Union's Telecon 79 in Geneva. 

Advances in ground technology will also 
be an important feature in future satellite 
improvements. The additional of several 
advanced digital processors to ground 
equipment has resulted in significant im- 
provement in the transmission of voice, 
data and video signals by satellite, he 
reported. A system that compresses band- 
widths to about one-tenth, which increases 
satellite capacity and consequently re- 
duces charges, has been developed. This 
makes a substantial increase in video con- 
ferencing via satellite probable. 

The ultimate satellite size will be one that 
can be launched in one piece and that will 
reach the end of its normal life unattended. 
Dr. Rosen believes. 

Microprocessor developer to 
receive Ballantine Medal 

The Stuart Ballantine Medal, one of the 
nation's most important awards for scien- 
tific and technical achievement, was 
awarded last October to Marcian E. (Ted) 
Hoff, of Intel Corp., Santa Clara, CA., (or 



his development of the microprocessor. 
The medal is awarded annually by the 
Franklin Institute of Philadelphia, and in the 
past has been bestowed on such persons 
as John Bardeen, co-inventor of the tran- 
sistor, and Claude Shannon, developer of 
information theory. 





NEW LITHIUM BATTERIES, a sampling of custom and off-lhe-shetf types. 



DR. MARCIAN E. HOFF 

Dr. Hoff, in addition to his work on digital 
microprocessors, contributed to the devel- 
opment of the first high-density computer 
memory devices, and was also responsible 
for the development of the first analog 
microprocessor. 

Install-your-own telephones bring 
trouble to Ma Bell 

Since it has become possible for tele- 
phone customers to buy their own phones 
on the open market, the phone company 
has been troubled with an increasing num- 
ber of illegally-owned phones. A recent 
study showed that over half the phones 
sold at retail are used without phone com- 
pany knowledge. 

To add to the problem, many telephone 
owners are using phones they obtained ille- 
gally. Most phones picked up at flea mar- 
kets, for example, are suspected to be 
"hot," The study states: "29.9 percent of 
the owners of Western Electric phones are 
using stolen merchandise." 

Phone owners may buy decorative 
phones to replace their present ones, may 
wish to add extensions, or get extra phones 
for extension lines already installed. Since 
(in every state but Massachusetts) the com- 
pany makes a monthly charge for each 
subscriber-owned phone, many owners 
see no reason to report their purchases to 
the company. 

Legal or illegal, unreported phones pose 
continued on page 1 2 



Facts from Fluke on low-cost DMM's 

Is this any way 
to treat a $129 multimeter? 



In the rough world of industrial 
electronics, even a precision test 
instrument can get treated like dirt. 
You need all the ruggedness and 
dependability you can get in a DMM 
for field use. 

You'll find these qualities and 
more in the Fluke line of low -cost 
DMM's. Our DMM's have been 
dropped from towers, stepped on, and 
run over by construction equipment. 
And they've survived because we never 
cut corners on quality, even on our 
lowest-priced, six -function Model 
8022A Troubleshooter at $129 U.S. 

Take a close look at a low-cost 
DMM from Fluke and you'll notice 
tough, lightweight construction that 
stands up to the hard knocks of life. 



Sturdy internal design and 
high-impact, flame-retardant shells 
make these units practically 
indestructible. Right off the shelf, they 
meet or exceed severe military 
shock /vibration tests. 

Even our LCD's are protected by 
cast- tempered plastic shields. We use 
mgged CMOS LSI circuitry for 
integrity and 
endurance, and 
devote a large 
number of 



components to protection against 
overloading, accidental inputs and 
operator errors. 

We go to these lengths with all our 
low -cost DMM's to make sure they are 
genuine price/ performance values. You 
can count on that. Because, that's 
what leadership is all about. 

For more facts on DMM reliability 
and where to find it, call toll free 
800-426-0361; use the coupon below; 
or contact your Fluke stocking 
distributor, sales office or 
representative. 



IFLUKEl 







■John Hufce Mfp. Co.. Inc. 
P.O. Box 43210 MSS2B 
Motmtlake Terrace. WA 98043 
(20S) 774-24H1 
Telex: 32-0013 



FlukelHollanrllB.V. 
P.O. Box 5053. 5004 EB 
Til burs. The Netherlands 
(IJ1HJ 873 973 
Telex: 52237 



Q Please send 8Q22.A specifications. 
Q Please send all the facts on Fluke 

low-cost DMM's. 
D Please have a salesman call. 
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NewfromNRI! 
25"color TV that tunes 

m DIAGONAL 

by computer, programs 

an entire evening's 

entertainment. 

Just part of NRI's training in 

servicing TV, stereo systems, video 

tape and disc players, car 

and portable radios. 
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Only NRI home training prepares 
you so thoroughly for the next great 
leap forward in TV and audio . . . digital 
systems. Already, top-of-the-line TV's 
feature digital tuning, computer pro- 
gramming is appearing, and new 
digital audio recording equipment 
is about to go on the market. 

NRI is the only home study school 
to give you the actual "hands-on" train- 
ing you need to handle servicing prob- 
lems on tomorrow's electronic equip- 
ment. Because only NRI includes this 
designed-for-learning, 25" diagonal 
color TV with electronic tuning, built-in 
digital clock, and computer program- 
mer as part of your training. With this 
advanced feature, you can pre-program 
an entire evening's entertainment . . . 
even key lock it in to control children's 
viewing. 

As you assemble it, you learn 
how digital tuning systems work, how 
to adjust and service them. You work 
with the same advanced features 
used in the new programmable 
TV's and video tape record- 
It's exclusive NRI 
training that keeps you 
up with the leading 
edge of technology 

Exclusive 
Designed-for- 
learning 

Concept 

The color 
TV you build 
as part of NRI's 
Master Course 
looks, operates, 
and performs like 
the very finest com- 
mercial sets. But 
behind that pretty 
picture is a unique 
designed-for- 
learning chassis... 




the only such unit in the world. 
Rather than retrofit lessons to a hobby 
kit or an already-built commercial 
set, NRI instructor/engineers have de- 
signed this television so each step of 
construction is a learning experience. 

As you build it, you perform 
meaningful experiments. You see what 
makes each circuit work, what it does, 
how it interacts with other circuits. You 
even introduce defects, troubleshoot and 
correct them as you would in actual 
practice. And you end up with a mag- 
nificent, big-picture TV with advanced 
features. One you can sell or use in 
your home. 

Also Build Stereo, 
Test Instruments 

That's just a start. You dem- 
onstrate basic principles and circuits 
on the unique NRI Discovery Lab® then 
apply them as you assemble a fine 
AM/FM stereo receiver, complete with 
speakers. You also get practical experi- 
ence as you build your own test instru- 
ments, including a 5" triggered sweep 
oscilloscope, CMOS digital frequency 
counter, color bar generator, and transis- 
torized volt-ohm meter. Use them for 
learning, use them later for professional 
servicing of TV, audio, and video 
equipment. 

Complete, Effective Training 
Includes Video Systems 

Using NRI's exclusive methods, 
you learn far more than TV servicing. 
You'll be prepared to work with stereo 
systems, car radios, record and tape 
players, transistor radios, short-wave re- 
ceivers, PA systems, musical instrument 
amplifiers, electronic TV games, even 
video tape recorders and tape or disc 



video players. Your training covers just 
about every kind of electronic enter- 
tainment equipment available now or 
in the near future. 

And because NRI has unmatched 
experience gained in over 60 years and a 
million students worth of training, your 
course is designed for ease of learning 
and practical utility You need no pre- 
vious experience of any kind. Starting 
with the basics, exclusive "bite-size" les- 
sons cover subjects thoroughly, clearly, 
and concisely. "Hands-on" experiments 
reinforce theory for better comprehen- 
sion and retention. And your personal 
NRI instructor is always available for 
consultation, ready with explanations, 
answers, and advice. 

Send for Free 

Detailed Catalog... 

No Salesman Will Call 

Get all the facts on this exciting 
course and its potential for you by mail- 
ing the postage-paid card today. Our free 
100-page catalog includes color photos 
of all kits and equipment, complete 
lesson plans, convenient time payment 
plans, and information on other elec- 
tronics courses. You'll also find out 
about NRI's new Computer Technology 
..Course that includes 
| your personal 




microcomputer. Or Complete Com- 
munications with 2-meter transceiver 
that gets you ready for opportunities in 
broadcasting, 2-way radio, microwave, 
and other growing fields. If card has 
been removed, write to: 



NRI 

m 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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continued from page 6 



two problems for the telephone company: 
lost revenues from monthly charges or 
from extensions the company might have 
provided, and additional power problems if 
too many phones with ringers are added to 
a local loop. 

In many areas, the phone company has 
actually encouraged customers who move 
to take out and re-install their own phones. 
(The company has found that often the cost 
of sending a man to remove an old phone is 
greater than the value of the phone.) Cus- 
tomers are thus trained to hook up phones. 
Modular plugs on all recent installations 
make the job simple, and more phone own- 
ers begin to feel confident about their abili- 
ty to hook up a "hot" phone. 



SATURN PIX STORED IN DIGITS 







THE PIONEER SATURN 5PACE ENCOUNTER 
pictures you saw recently on your television 
screen were assembled from digital storage on 
disc. The photo above shows a picture being 
encoded and entered into the still store system 
lor future recall. The process — the ESP-100 
Electronic Still Storage System, developed by 
Adda Corp of Campbell, CA — is microproces- 
sor-controlled end stores color stills in digital 
form on high-speed, high-capacity computer- 
fixed disc packs. The stored pictures can then 
be recalled at any remote location and put on 
the screen. 

Counterfeit video cassettes 
being sold in the U.S. Northeast 

TDK Electronics, a Garden City, NY, 
manufacturer of audio and video recording 
products, warns that its SA-C90 cassettes 
are being counterfeited. Bogus tapes of 
inferior quality have been offered in the 
East Coast area for $2.95, as against the 
market price of $5.69. 

The counterfeits have a number of differ- 



ences from the genuine tapes that enable a 
buyer or dealer to spot them: 

1. Liner index card: The printing on 
the counterfeit is dark and smud- 
gy, the "C90" on the front being 
especially noticeable. The section 
detailing performance and war- 
ranty information is not found on 
the counterfeit. 

2. Outer wrapper: The counterfeits 
have a nonfunctional cellophane 
strip for opening, sloppily glued 
on the top of the wrapper; the 
genuine cassettes do not. 

3. Norelco box: The genuine TDK 
box has a finger indentation at 
the top for opening. The counter- 
feit box is plain. 

4. Shell: The printing on the shell 
label is dark and of poor quality. 
The viewing window is smaller 
and has a raised edge around the 
outside; the genuine TDK window 
is flat. There is no production 
code number on the edge of the 
shell. 

5. Tape: Genuine TDK tape is 
brown; the counterfeit is dark 
gray. 

6. Carton: The carton that holds ten 
tapes is printed in brown only 
instead of brown and green. It 
has no lot number stamped on 
top. 

7. Quality: The performance and 
overall sound reproduction of the 
counterfeit cassettes are signifi- 
cantly inferior to authentic TDK 
SA-C90 cassettes. 

New earth-station antenna 
cuts interference by 10 dB 

A new narrow- beam earth-station anten- 
na exhibited by GTE International Systems 
at Telecom '79 (Geneva) has a beam so 
sharp as to make it feasible to position 
earth stations closer together, as well as 
permitting closer "parking" of transmitting 
satellites. The beam width is less than 0.5 
degree wide at its 3-dB points as opposed 
to at least 1 degree for conventional parab- 
olas used in typical earth-stations. Secret 
of the new antenna is that the horn that 
picks up the signal reflected from the dish 
surface is offset, rather than placed at the 
parabola's 'jcal point. This also increases 
the gain of the antenna, because the horn is 
not in the path of the incoming waves, and 
reduces sidelobes. 

The Gregorian -feed configuration cou- 
pled with microwave absorption material 
placed around the circumference of the 
antenna further reduces the energy coming 
from the sides, resulting In a reduction of 
unwanted signal and noise by at least 10 
dB. (Because of the offset mounting of the 
horn, the "dish" departs somewhat from a 
perfect parabolic shape.) 

Since the FCC licenses earth stations on 
a basis of immunity to interference from 



nearby stations, the new antenna with its 
narrower beam and smaller sidelobes will 
permit earth stations to be placed closer 
together. 



SOUND MAKES PLASTIC FIBERS 




PLASTIC FIBERS STRONGER THAN STEEL are 
being produced by the Hughes Aircraft Co. 
laboratories, by vibrating a wire coil in a poly- 
mer solution at sonic frequencies and at con- 
stant temperature. The material can be seen 
forming inside (he coil in the solution* 

Hughes researchers have demonstrated that 
the fibers can be grown directly on devices to 
be encapsulated, and thus fill tiny openings and 
narrow passages olten found in resin -encapsu- 
lated components. Besides its uses in encapsu- 
lation, the new fibers — whose strength per unit 
weight is several times that of the highest 
strength steel, show promise for a variety of 
commercial and industrial applications. 

Hughes physicisl Joanna Ready is shown 
making a close-up inspection of the process. 



Heath Co. of Benton Harbor 
is now part of Zenith Corp. 

Heath, Michigan-based producer of elec- 
tronic do-it-yourself kits, instruments, adult 
educational materials and microcomputer 
products, has been purchased by and will 
be operated as a wholly-owned subsidiary 
of Zenith Corp. New Zenith subsidiaries 
have been established to operate the 55 
Heathkit Electronic Centers in the United 
States and the Heath business in Canada 
and Europe. 

Heath was founded in 1926 by two avia- 
tors, Anthony and Edwards, and originally 
sold airplane kits. It entered the electronic 
kit market in 1947. Upon the death of the 
proprietor, Anthony, in an airplane acci- 
dent, the company was sold, first to Day- 
strom, then to Schlumberger interests, 
from whom it was purchased by Zenith. 

R-E 
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OUR $69 SOLAR ALARM. 




People are bumping into more 
watch ads these days than at any other 
point in history. 

And if you think companies like 
Seiko with their $295 solar alarm 
chronographs are fighting hard for 
a place on your wrist, you should see 
the battle in the Under-$100-Watch 
Category. 

It's Dog eat Dog. 

So where did we get the gumption 
to offer another popular-priced mini- 
genius through the mail? You'd have it 
too, if you had this watch. 

Our $69 Xernus (its price in stain- 
less) provides every watch and stop- 
watch function you could ask for (see 
description below). 

Even more important, it offers a 
level of workmanship and design that 
you just won't find elsewhere— at even 
$20 or $30 more. 

We know, we've looked. 

Its display is liquid crystal; the digits 
are crisp and clear. You get the 
uncommon convenience of a 24-hour 
alarm, precise time information for two 
different time zones. Plus, the latest solar 
cell technology— to keep your Xernus 
working for up to 5 years on its original 
set of batteries. And with an uncanny 
±15 seconds per month quartz accu- 
racy. By the way, Xernus is pronounced 
zer'nus. 

Its case, bracelet and back are 
machined from solid stainless steel. 
Instead of the thinly plated chrome con- 
struction you find on virtually all other 
chronographs at or near its price. 

It's also an incredible 8mm thin. 



© 1979 The Sharper Image 




Much thinner than the Texas Instruments 
alarm chronograph; much, much 
thinner than both the widely advertised 
Advance and Windert. Xernus is even 
trimmer than the comparably clever 
$295 Seiko. By more than 2 mm. 

Want more? You get a face crystal 
that's made from tough, hard mineral 
glass. Most other chronographs in this 
price field give you nothing better than 
scratch -prone plastic. 

As a Xernus owner, you can also 
feel secure about moisture and 
perspiration. We know, because Xernus 
has even survived our 12-hour water 
immersion test. 
Save $60 while Xernus is hungry. 

This isn't a small watch company, 
or even a very new one. In fact, this pio- 
neer in microcomputer timepieces, has 



Normal 11m* 
display: 



Stopwatch 
dltplay: 



Alarm setting 
display: 



Calendar jet- 
ting dliplay; 



Extra light 
at night. 
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See hour*, minutes, 
seconds lor date), 
plus AM/PM and 
day of the week. 

12-hour timing 
to imo Mcond. 
Even lap and 

i-2 finishes. 

Set lor AM or 
PM. Audible 

beep lasts a full 
minute. 

SeHimo.'daro 
tor 2 lime zones. 
End-ol-monlh 
adluitment It 
automatic. 

Push a button 
for bright (ace 

Illumination. 



already sold a phenomenal number of 
chronographs around the world; in 
countries like Germany, Switzerland 
and France. 

This superb timepiece has been 
practically everywhere but the U.S. And 
for that reason, Xernus has agreed to let 
us offer their chronograph at a dramatic 
discount. In stainless, it lists for $129, but 
you get it at a $60 saving. 

You save even more when you 
order the Xernus solar alarm in gold 
(a generous 5 microns over stainless). 
To be exact, $70 less than your friends 
overseas have had to pay. 

Each Xernus comes gift-boxed with 
full instructions, service-by -mail conven- 
ience, if needed, and a full one- year 
guarantee against defects by its 
manufacturer. 

And The Sharper Image gives you 
two weeks to decide if it's really the 
watch for you, If not, simply send it 
back as new for a full and prompt 
refund. But order now to take advan- 
tage of this special introductory price. 



ORDER TOLL-FREE. 

rMMMMMLMMHinaiLsaHt 
Credit card holders may use our 
toll-free ordering number. Or send 
check for $69 for stainless, $89 for 
gold plus $2,50 delivery. (In Califor- 
nia, add $4.14 tax for stainless and 
$5.34 for gold), 

800 227-3436 

In California 800 622-0733 
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260 California St., Dept. XE-11B 
San Francisco, CA 94111 
(415) 788-4747 



Sabtronics gives you DMMs and Frequency 

Counters with more features, better 

performance and incredibly lower prices 



Model 2010 A Bench /Portable DMM: 

Features: 3'/j digit LED display • 31 measurement 
ranges 6-Fu net ions • 0.1% Basic DCV accuracy • 
Touch-and-hold capability • Hi-Lo Ohms • 40 Hz 
to 40 kHz frequency response • Auto Zero. Auto 
Polarity * Overload protected • Overrange indica- 
tion • Single chip LSI logic • Laser-trimmer 
resistor network and ultra-stable band-gap 
reference for better long term accuracy • Built-in 
NiCd battery charging circuit. 

Brief Specifications: DC Volts lOOfiV to 1000V in 5 
ranges; AC Volts lOOuV to lOOOV in 5 ranges: DC 
Current OAfiA to IDA in 6 ranges; AC Current 
O.lfiA to 10A in 6 ranges; Resistance 0. 1 i> to 
20MS2 in 6 ranges; Diode Test Current O.ljiA to 
1mA in 3 ranges; Input impedance, 10MSJ on AC 
and DC volts; Power requirement, 4.5 to 6.5 VDC 
(4 "C" cells) or optional AC adapter/charger. 




$89.95 
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Model 2015A Bench/ Portable DMM: 

Same features and specifications as Model 2010A 
except with large, 0.5" LCD 3'/2 digit display. 
Optional Accessories 
#AC-115. AC adapter/charger S7.95 
#THP-20, Touch and Hold Probe $19.95 
#NB-120 NiCd Battery Set $17.00 



$109.95 



Model 8610 A Frequency Counter: 

Features: 8-digit LED display • 10 Hz to 600 MHz 
guaranteed frequency range (5 Hz to 750 MHz 
typical) • 3 Gate times • 10 MHz TCXO Time 
base • Auto decimal point ■ Overflow indicator 
Leading zero blanking • Resolution to 0.1 Hz * 
Built-in charging circuit for NiCd batteries. 
Brief Specifications: Frequency Range, switch 
selectable, 10MHz, 100 MHz, 600MHz • Sensitivi- 
ty, ± lOmV RMS to 100 MHz. I 50mV RMS, 100 
MHz to 450 MHz; 90rnV RMS 450 MHz to 600 
MHz • Impedance, 1M U , 10 MHz and 100 MHz 
ranges; 50 U 600 MHz range • Cate time (switch 
selectable) 0.1 sec, 1 sec, 10 sec • Temperature ' 
stability, 0.1 ppm/ °C ■ Ageing rate- ± 5 ppm/yr 
Accuracy, 1 ppm or 0.0001% • Input protection, 
150V RMS to 10 kHz (declining with frequency) 
Power Requirement, 4.5 to 6.5V DC @ 300mA (4 
"C" cells) or optional AC adapter /charger (7.5 to 
9V DC @ 300 mA). 



Ordering Information 

USA - Add $5.00 per order for shipping & handl- 
ing. Persona] checks have to clear before goods are 
shipped (allow 2-3 weeks). For faster delivery send 
cashiers check or money order. 10% deposit for 
C.O.D. orders. Florida residents add 4% sales tax. 
CANADA - Add $7.50 per kit for shipping k 
handling. No CO.D. Payment in U.S. funds. 
OVERSEAS - Add $21.00 per unit for airmail 
delivery. Payment by bank draft in U.S. funds. 



Also available Model 8110A, same 

as S610A except maximum 
frequency is 100MHz and without 
battery charging circuit: 



$79.95 
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Model 8610A 

$109.95 



Making Performance Affordable 



CALL TOLL FREE 
1-800-237-5567 (In Continental U.S. only! 

Fla. Residents and Foreign Countries Call 
(813)623-2631 r 



Mail in coupon on adjacent page 

' 5709 N. 50th Street m/s 3s 

Tampa, Florida 33610 



Sabtronics NEW Hand-held Digital Multimeters. 

The only thing that 
beats their performance 
is their price. 



Accurate performance you can rely on, 
time after time. That's what you expect 
from a quality DMM. But don't expect 
to pay as much for it any more. Because 
now Sabtronics brings you top quality 
DMMs with more features and better ac- 
curacy than other comparable units on 
the market today. And they cost surpris- 
ingly less! 



We cut the price. 
Not the quality. 

What you get is a precision crafted unit 
that features single-chip LSI logic, laser 
trimmed resistor network and a stable 
band-gap reference element for better 
long term accuracy. Basic DCV accuracy 
is 0. 1 % . The Model 2035A gives you 32 
measurement ranges over 6 functions 
and the Model 2037A an additional two 
temperature ranges. 

First in features. 
First in price. 

Both models feature touch-and-hold 
capability with the optional probe - its 
so convenient, you'll wonder why the 
expensive models haven't got it yet! And 
two-terminal input for all measurement 
functions - this eliminates lead switching 
and makes your job easier. The Model 
203 7 A even has a built-in temperature 
measuring circuit with a — 50 J C to 




Making Performance Affordable 



+ 150 C range (-58 F to +302 F) and 

is supplied complete with the sensor 

probe. Of course, auto zero, auto 

polarity and overload protection 

are standard. And you get 200 

hour operation from a single 9V 

transistor battery. A low battery 

indicator warns you of the 

last 20% of battery life. The 

large, crisp LCD readouts 

allow easy viewing even in 

bright sunlight. 

Your models 2035A & 

2037A come with a full 

one year warrantee from 

Sabtronics International, 

makers of top quality test 

equipment. 






Biggest value in 
small DMMs 

We are so sure that the Model 203SA and 

2037A are the best values available that we «, , . -,r»i C A 

offer a money -back guarantee. Examine 1 VI unci ^\>J<jr\. 

either unit in your own home for 10 days. fliOO Ct ^\ 

and if you are not convinced that it is the M' • • • S ^S 

best value for your money, return it in its 

original condition for a prompt and 

courteous refund of the purchase price (less 

shipping and handling). Order yours today! 

Use the convenient order form or call us r . M T „, . .-□,-,- 

ii/ tj x-i ir- LALL IULL hrttt 

toll free w,th your Master Charge or V.sa , . 800 . 237 .5 567 (Cont.nental U.S. only) 
number. 

Fla, Residents and Foreign Countries Call 

(813) 623-2631 



number. 






INTERNATIONAL INC. 



Mail in coupon 

5709 N. 50th Street m/s 35 

Tampa, Florida 33610 



BRIEF SPECIFICATIONS: 

DC VOLTS: 1 00i. V - 1 000V. 5 ranges 
AC VOLTS: 1 00 M V - 1000V, 5 ranges 
DC CURRENT: 0.1,. A - 2 A, 5 ranges 
AC CURRENT: 0. 1 p A - 2A - 5 ranges 
Hi-QHMS: 0.1 i! - 20M!>, 6 ranges 
Lo-OHMS: 0. 1 S! - 20M Si , 6 ranges 
TEMPERATURE: - 50 °C - +150°C 
I -58°F - +302 °F), 2 ranges 
(Model 2037A only] 

WEIGHT: 1 1 02. lexcl. battery) 
OVERLOAD PROTECTION; 1000V DC 
or AC peak ail voltage ranges, 250V 
DC or AC peak all Ohms ranges; 
2 A/2 50V fuse all current ranges. 

SABTRONICS SERVICE AVAILABLE 
IN MOST COUNTRIES OF THE 

WORLD 



Mail to: Sabtronics International, Inc., 5709 N. 50th Street, 

piai» »nd mtj . , . M/S 35 Tampa, Florida 3361 0. 

Model 2035A Handhold Multimeter £199.95 each $_ 

Model 2037A Hand-held Multimeter @ si 19.35 each S_ 

#THP-2Q Touch-and-hold Probels] @ S19.95each S 

Model 20 IDA Bench: Portabls DMM @» 89 95 each !_ 

Modal 201 5 A Bench/Portable DMM (g » 1 09,95 each 

Model a 11 0A Frequency Counter £6 79.95 each ,. 

Model 86 1 A Frequency Counter (3*109 9 5 each 

Shipping and Handling (2> $5.00 per unit * 

For Delivery in Florida, add 4% Sales Tax 

Enclosed Check Monev Order .. Master Charge Visa TOTAL 

'Allow 2-3 weeks clearance time for personal cheeks!' 10% deposit for COO 

Charge my credit card ff Expiry Date 



^ity State 

'Continental U.S only. AK. HI & PR 56.00- Canada. $7 50. Foreign. $21 .00 Airmail. 




Let's not forget 
analog circuits 



Just about every piece of electronic equipment being introduced today- 
contains digital circuitry. At the present rate, it won't be long before every 
electronic device around us will contain at least one digital circuit. The 
reasons for this digital explosion are numerous; but perhaps the most 
noteworthy is that engineers find it easier and economically practical to 
meet their design goals using digital circuits. Today's IC's closely resem- 
ble function modules containing whole circuits. As a result, engineers can 
design on a block-diagram level rather than be intricately involved with 
discrete components. That's not to say that designing a digital circuit is 
easy— its not. But ft is easier to design a digital circuit than its analog 
counterpart. 

We electronic activists find ourselves becoming more and more 
involved in designing, prototyping and troubleshooting digital circuits. 
We read more about them and train ourseives to become digital experts. 
However, we must not lose sight of the fact that we live in an analog 
world. As a result, most digital-based devices must interface to analog 
signals. (I use the word "most" because I don't want to answer dozens of 
letters pointing out that pocket calculators are digital all the way from 
keyboard to the seven-segment LED display.} Also, there are many cir- 
cumstances that don't permit the use of digital circuits. For example, the 
low-noise amplifier described in our current series on Satellite TV Receiv- 
ers must handle a 4-GHz input signal. The task of designing a circuit to 
digitally amplify a 4-GHz signal would be monumental to say the least. So, 
for the forseeable future at least, digital circuits will not replace analog 
circuits entirely. 

While we train ourselves to become digital experts, we must also train 
ourselves to become analog experts. If I were to ask, I'd bet most of you 
could not describe the circumstances that would require a ground plane 
on a PC board. Nor would you be able to tell me how large a heat sink is 
required for a specific transistor output stage. So, while we're having fun 
and reaping ail the benefits we can from digital circuits, let's not forget 
analog circuits. 
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An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 

invites you to take flJ 
this 1 ,442-page ® 
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Microprocessor Cookbook 



A chip-by-chip comparison ot the most popular modern 
microprocessors— including programming, architecture, ad- 
dressing, instruction sets, and applications! You got complete 
data On what makes up the structure of a microprocessor chip 
and a microcomputer, how to give instructions, the overall 
organization ol a computer system, and more. Then you gel a 
ctiip-by-chip profile of modern microprocessors— with thorough 
discussions of applications, architecture, functions, etc. In- 
cluded are the Intel 8030. Motorola 6800, Fairchild's F8 family, 
Zilog Z80, TVs TMS 9900. National Semi SC/MP. Intel's 8021, 
and many more. 266 pps., 124 illus. List $9.95 



The BASIC Cookbook 



A complete dictionary of all BASIC statements, commands, and 
functions— with programming examples and flowcharts. 
Thoroughly defines the BASIC vocabulary in alphabetical order, 
illustrates the definitions with sample programs, and further 
clarifies the programs with matching flowcharts . . . plus 
explaining BASIC system commands. You'll learn how to profes- 
sionally manipulate and use each BASIC term in a workable 
program. Also defines programming terms that apply to APL, 
ALGOL, COBOL, FORTRAN. RPG. PL1. etc. 140 pps., 49 ilius. List 
$7,95 



57 Practical Programs & Games in BASIC 



57 of the hardest working, most enjoyable BASIC programs 
you've ever seen . . . everything from space war games to 
blackjack, from craps to I Ching, from arithmetic progression to 
stattsticalpermutationstoone-armbanditslU'saneasy-to-use 
manual that gives you 57 different simplified BASIC pro- 
grams ... all ready to run I You can program your mini bra in for 
all kinds of fun and games, or for solving many different types of 
problems 210 pps., 64 illus. List $10.95 



Complete Microcomputer Systems Hdbook. 



A complete guide to microcomputers— how they operate, how to 
use them, how to program them, and how to troubleshoot, test, 
and repair them . . . plus the very latest on modem applications 
like magnetic bubble memories, computers in networks, compu- 
ter decision making, simulation and forecasting, teaching 
machines to learn, robot control, speech synthesizers, digital 
music, mobile computers, etc. There's eitensive coverage of 
computer problems and how to diagnose and repair them, plus 
lots of hard debugging data. You'll learn how to find and fix all 
types of mechanical and electronic troubles— plus bow to use 
testsignalsandclosedloopsignals.riowtoreplacecriips.howto 
align disc drives, etc. 322 pps.. 147 illus. List $15.95 



The Giant Handbook ot Computer Projects 



ThisMAMMOTH504-pagestep-by-stepguidetobuildingmodera 
computers and accessories— CPJs, memories. I/O hardware, 
etc.— is a HUGE collection of ready-to-use construction info. It's 
a builder's dream, with projects, complete schematics, parts 
lists, and step-by-step construction instructions that let you 
build your own systems. Also contains a thorough discussion of 
microprocessors, with comparisons Of several units, including 
the Kim-1, theZ-80. and the 8080, etc, . . . plus data on memory 
boards, RAM checkout, PROM programmers, memory chips, inex- 
pensive input/output devices, paper tape systems, interfacing 
with clock chips, and more. 504 pps, 217 illus. List $15.95 



Let us send you this 5-volume, 1.4421 page] 
Computer Library as part of an unusual offer- [ 
of a Trial Membership in Electronics Book Club. 

Here are quality hardbound volumes, each f 
especially designed to help you increase your 
know-how, earning power, and enjoyment of elec- 
tronics and computers. Whatever your interest 
in electronics/computers, you'll find Electronics 
Book Club offers practical, quality books that you 
can put lo immediate use and benefit. 

This extraordinary offer is intended to prove 
to you, through your own experience, thai these 
very real advantages can be yours . . . that it is 
possible to keep up with the literature published 
in your areas of interest, and lo save substantially 
while so doing. As part of your Trial Membership, 
yon need purchase as few as four books during 



Only $1.99 for 
ALL FIVE! 

Regular List 
Price $60.75 

Top-Quality 

Hardbi ruling 

Contains the 
very latest 
info on 
computers! 

Over 600 
illustrations 

Contains over 
500,000 words 

1,442 data- 
packed pages 



the coming 12 months. You would probably buy at 
least this many anyway, without the substantial 
savings offered through Club Membership. 

To start your Membership on these attrac- 
tive terms, simply fill out and mail the coupon to- 
day. You will receive the 5-volume Computer 
Library for IO-day inspection. YOU NEED SEND 
NO MONEY. If you're nol delighted, return the 
books within lit days and your Trial Membership 
will be cancelled without cost or obligation. 

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214 



Facts About Club Membership 



• "■■!! 5 introductory boohs carry a publisher s retail price oi 
$60 75 They are yours lor only SI 99 lor all 5 (plus postage/ 
handling) wilh your tfial Members lup 

• Vou will receive the Club News, describing the currenl Selec- 
tion, Alternates, and other books, every 4 weeks (13* a year) 

• If you want the Selection, do nothing, it will be sent to you 
automatically II you do not wish lo receive Ihe Selection, or il you 
want to order one ol the many Alternates offered, you srmply give 
instructions on the reply form Und in Ihe envelope) provided. 
and return it to us by the date specified This dale allows you at 
lea si 10 days in which to return Ihe form If. because ot late mail 
delivery, you do no! have 10 days to make a decision and so 
receive an unwanted Selection, you may return it at Club ex 
pense 

• To complete your Trial Membership, you need buy only lour 
additional monthly Selections or Alternates during the netf U 
months You may cancel your Membership any lime after you 
purchase these lorn boohs 

• A; I h do ks —including ttie I nt roduct ory Offer — a re lu l ly ret u r n - 
able alter 10 days il you re not completely satisfied 

• All hooks are offered at ton Member prices plus a small 
postage and handling charge 

• Continuing Bonus: If you continue after this Trial Membership. 
you will earn a Dividend Certilicaie for every book you purchase. 
Three Certificates .plus payment of the nominal sum ol$l, 99 will 
entitle you to a valuable Book Dividend ot your choice which you 
may choose from a list provided Members 



ELECTRONICS BOOK CLUB 

Blue Ridge Summit, Pa. 17214 

Please open my Trial Membership in ELEC- 
TRONICS BOOK CLUB and send my 5-volume 
Computer Library, invoicing me for only $1.99 
plus shipping. If not delighted, I may return the 
boohs within 10 days and owe nothing, and 
have my Trial Membership cancelled. I agree 
to purchase at least four additonal books dur- 
ing the next 12 months after which I may 
cancel my membership at any time. 



Name. 



, Phone _ 



Address. 



City. 



State 
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"If you're going to learn 
electronics, you might 
as well learn it right!" 
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"Don 't settle for less. 
Especially when it comes 
to career training. . . because 
everything else in your life 
may depend on it. That's 
why you ought to pick CIE!" 



Y: 



ou've probably seen ad- 
vi-i'<isciiiciiK from other 
electronics schools. Maybe you 
think they're all the same. 
They're n'oi i 

i'll] is the largest in depen- 
dent home study school in the 
world that specializes exclu- 
sively in electronics. 



Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get in return. 

That 5 why it makes so much 
sense to go with number one . . . with 
the specialists . . . with CEE! 

There's no sueli thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped arottnd for their 
training. Not for the lowest priced 
but for tile best. They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career skills. The CIE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about. Today, it's pretty 
hard to ptit a price on that. 

Because we're special- 
ists, mre have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
some of the ways we hang onto it . . . 

Our step- by- step learning 
includes "hands-on" 
training. 

At CIE, we believe theory is 
important. And our famous 
Auto- Programmed® Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. That's why some of our 
courses train you to use tools of the 
trade like a 5 MHz triggered-sweep, 
solid-state oscilloscope you build 
yourself— and use to practice trouble- 
shooting. Or a beauty of a 19-inch 
diagonal Zenith solid-state color TV 
you use to perform actual service 
operations. 

Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CIE specialists. And the answer 
you get becomes apart of your per- 
manent reference file. You, may find 
this even better than having a class- 
room teacher. 



Pick the pace that's right 
for you. 

CIE understands people need 
to learn at their own pace. There's no 
pressure to keep up . . . no slow 
learners hold you back. If you're a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, you move ahead to your 
own level. 

Enjoy the promptness of 
CIE's "same day" grading 
cycle. 

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mail it back— 
the same day. You find out quickly 
how well you ' re do in g ! 

CIE can prepare you for 
your FCC License. 

For some electronics jobs, yott 
must have your FCC License. For 
others, employers often consider it a 
mark in your favor. Either way, it's 
government-certified proof of your 
specific knowledge and skills! 



More than half of CIE's courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 CIE gradu- 
ates who take the exam get their 
Licenses! 

For professionals only. 

CIE training is not for the hobby- 
ist. It's for people who are willing to 
roll up their sleeves and go to work 
... to build a career. The work can be 
hard, sure. But the benefits are 
worth It. 

Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer any ques- 
tions you may have. 

Mall the card or the coupon or 
write CIE (mentioning name and 
date of this magazine) at: 1776 East 
17th Street, Cleveland, Ohio 441 14. 




Patterns shown on TV and oscilloscope screens are simulated. 



I CIE 



Cleveland Institute of Electronics, Inc. 

1776 Ease 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 



LJ YES ... I want the best of everything! Send me my FREE CIE school 
catalog — Including details about troubleshooting courses —plus my FREE package 
of home study information. RE 8 , 

Pri n l Name 



Address. 

City 

State 

Age 



_Apt. 



_Zip_ 



..Phone ( area code ) . 



Check box for G.I. Bill information: D Veteran 

MAIL TODAY! 



: J Active Duty 
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THE EQ-2 

We have recently redesigned our graphic 
equalizer kit mechanically. (That is the one I 
wrote about in the May 1978 issue.) The 
new design is wider and lower, and, I think, 
more attractive. It uses solid walnut end- 
panels, rather than the previous three- 
sided cover. As the walnut is now an inte- 
gral part of the structure, the unit is no 
longer available without it. By simplifying 
the unit, we are able still to sell it for $100 
postpaid, despite the inflation of all the 
parts costs. Your readers may be Inter- 
ested to know that we sell the assembly 
manual for $2.50, refundable with purchase 
of the unit. The circuit and its excellent per- 
formance are unchanged. 
JOE GOBIN 

Symmetric Sound Systems, 
1608 South Douglas Avenue, 
Loveland. CO 80537 

OOOOOPS! 

Regarding "Fifty Years of Electronics:" 
On the bottom right of page 65 of your 
October 1979 issue, the CBS tube plants 



mentioned were at Danvers and Newbury- 
port, Massachusetts — not Connecticut, as 
stated there. 

Just the same, this is certainly an issue of 
Radio Electronics to keep! 
NEIL F. DUNN 
Danvers, MA 

Right!— Editor 

Many oldtimers {and some youngtimers 
as well) celebrated with Dr. K, Vladimir K. 
Zworykin his 90th birthday last July, at his 
Princeton home. He is healthy, alert, and 
active; so it comes as a surprise that, on 
page 45 of the 50th anniversary issue of 
Radio-Electronics, Baron Manfred von Ar- 
denne implies that Dr. Zworykin's death 
had occurred in 1977. We are happy to say 
that the report is incorrect, and your read- 
ers may also be pleased so to learn. 
EDWARD W. HEROLD 
Princeton, New Jersey 

We regret that, in the process, a phrase 
of Baron von Ardenne's manuscript was 
misunderstood, resulting in the erroneous 
report that Dr. Zworykin had died in 1977. 
We did receive a correction of that error; 



unfortunately, we didn't get it in time for us 
to make any changes in our October issue. 
We join you in your pleasure at knowing 
that Dr. Zworykin is alive and well. — Edi- 
tor. 

Your article on logic circuits in the 50th 
Anniversary issue is very interesting, but 
the truth table in Fig. 2 for the "simple AND 
gate" on page 111 may contain an error in 
its first line. The output symbol given for 
that line is a binary one when, if my inter- 
pretation of the second paragraph under 
the "AND gate" heading is correct, it 
should be zero. 

From other sources, I understand that 
the output symbol of an AND gate is 
obtained by a multiplication of the inputs. 
Since X = in binary multiplication, 
that also seems to indicate the use of zero 
for the output in that first line of the table. 

Thank you for a fine Anniversary issue. 
REGINALD TODD 
Kansas City, MO. 

The first line of the truth fable in chart 2 is 
incorrect. The output should be a zero 
instead of a one. Also, the logic symbol is 
incorrect as it shows a NAND gate. Remove 
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the smalt circle at the output to obtain the 
correct AND gate symbol. — Editor 

HEART MONITOR 

In my opinion, a technical magazine 
(which I consider Radio-Blectronica to be) 
should be technically correct. The article 
on the heart rate monitor is interesting 
from the electronic point of view but has a 
technical error. Figure 1 depicts a tracing 
of an electrocardiogram. The instrument 
described does not use the electrocardio- 
gram but rather the pulse pressure wave in 
the finger as a trigger source. The wave- 
form of the pulse pressure wave is more 
like that shown in the diagram, depending 
on where it is recorded. 




I have used either the electrocardiogram 
or the pulse pressure wave to trigger a car- 
diotachometer. Both work, sometimes one 
better than the other. 

Leslie p. Mccarty, ph.d. 

Research Specialist, Bio-Medical Re- 
search 

Dow Chemical 
Midland, Ml 

RADAR DETECTORS VS. THE LAW 

The legal, moral and constitutional is- 
sues are with us again as the rights of citi- 
zens to own radar detectors or receiving 
devices capable of monitoring frequencies 
assigned to police. 



First, by order of the FCC, the radar band 
is not specifically assigned to police. The 
Commission has ordered this band to be 
shared by radio listeners, astronomers, 
public service agencies, hams and other 
private and government microwave users. 
A state agency has no such authority. The 
twisted misinterpretation of Penal Code 
MCLA 750.508 cannot and should not be 
used against a citizen. Police radios are on 
a different frequency than police radar. The 
FCC says citizens also have the right to use 
the radar frequency. 

Regardless what the legislators vote on. 
states don't have the right to regulate fed- 
era! FCC-controlled monitoring. If any- 
thing, the legislature should abolish or 
rewrite MCLA 750.508. In my opinion, 
MCLA 750-508 is unconstitutional and dis- 
criminatory because it overrides federal 
law giving the FCC exclusive authority over 
who uses what frequency, and because it 
allows one class of individuals to legally 
receive radar or police signals while all oth- 
ers are excluded. The ACLU (American Ov- 
il Liberties Wiion), the ARRL American 
Radio ftelay League), the FCC and the citi- 
zens of the state of Michigan should make 
sure the law is changed and the U.S. Con- 
stitution followed. 

Radar detection has been used and is 
being used by people of all classes and 
ages. An Ohio mayor claims that such 
devices make a driver aware of his speed 
and slows him down to the legal limit, and 
says slower speeds lessen accident rates. 

Restraints on enforcement (of the Michi- 
gan law) could avoid the trouble that hap- 
pened to a physician who was awakened in 



the middle of the night and arrested for 
having a detector in his car when an officer 
on patrol spotted it in his driveway! 

Some judges and police are divided over 
this present band as it stands, and a 
speedy reversal should be enacted. As a 
tourist from out of state, how would you 
feel if you were not aware of this "so-called 
law" banning detectors, there was no post- 
ing for same and you were arrested for 
possession of a detector? This alone is in 
violation of due process (no signs posted) 
and federal preemption of the airways. 

Radar operates on the Doppler principle, 
and has come under severe attack recent- 
ly — especially moving radar. It's a fact that 
a CB set can trigger a false reading with a 
whistling tone with readings to 90 mph; 
reflections from vehicles traveling at slight- 
ly different speeds can cause higher read- 
ings—this is called "batching." A fast- 
moving truck behind a slower moving car 
will register a stronger signal than will the 
car— and the innocent car will be cited. 
And how does an officer distinguish a 
speeder from a nonspeeder in a group? 

Drone radar (jamming devices to trigger 
detectors) that police in some states were 
using for the past couple of years has been 
put down by the FCC as being Illegal. The 
misuse of radar and radar laws should be 
challenged by anyone, and the ACLU 
should look into all laws past and present. 
The abuse is placing undue burdens on 
courts, police and citizens in terms of cost, 
time, and embarrassment. 

While t believe that criminals should be 

charged and prosecuted, I don't believe 

continued on page 25 



Unique. New S©NIC SENTRY from Delta 
Blows the Horn on vehicle Burglary and intrusion... 

. . . and robs would-be thieves of their most important conspirators 

Opportunity, Anonymity, and Concealment. A silent vigilant 

sentinel, the Sonic Sentry literally blows the horn on 

any intrusion into the field of harmless, invisible ultrasonic 

protection that is cast throughout the interior of 

the vehicle. 

Anyone who has a 12-volt vehicle with a horn or other 

noisemaker, and a hard exterior surface can enjoy 

Sonic Sentry security. And because it's manufactured 

by Delta Products, you know it's backed by an established 

firm with an industry-wide reputation for product 

integrity and superior service. 

Sonic Sentry is meticulously engineered to incorporate the best 

in ultrasonics with built-in safeguards against false alarm. In addition: 




1. Installation is easy, involving only three 
simple wire connections. 

2. There are no holes to drill for installation. 

3. Sonic Sentry is keyless and includes 
entry/exit delay, and automatic one 
minute alarm timer. 



It protects the interior of any van, camper, 
mobile home or trailer, as well as 
automobiles, trucks, etc. 
Sonic Sentry is the only vehicle ultrasonic 
designed by a professional electronics 
company with extensive experience in the 
field of ultrasonics. 




n DELTA PRODUCTS JNC. 
P.O. Box 1t47 830 So. 7th Street. 
Grand Junction, Colorado 81501 
(303)242-9000 Dept. RE 

Ptease send compile information about the Sonic 
Sentry, together with lacts on Delia's tine of dynamite 
automotive, motorcycle and security products to: 

Please send Sonic Sentry{ias} 

S53.95 plus S1 .00 postage 

D Check enclosed. 

Charge my: □ Master Charge C VISA 
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ITEM NO. 
WK-7 



CMOS SAFE 



IC INSERTION/EXTRACTION KIT 



* MOS-1416 14-16 CMOS SAFE INSERTER - .„..„.. 

KIT INCLUDES • mos-242» 24-28 cm os safe inserter • **+ 24-« CMOS SAFE EXTRACTOR 

. MOS-40 36-40 CMOS SAFE INSERTER " * «-*0 ^MU5 &AFE EXTRACTOR 



OK MACHINE & TOOL CORPORATION 

3455 CONNER ST., BRONX, N.Y. 1 0475 li.S.A . 

PHONE IJ1JI W $600 TELE* NO 12S091 



Pfll^TED IM U.S.A. 



MTtNT F[HftiNC 



MOS-2428 




MOS-40 



EX-2 



| WK-7 
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INDIVIDUAL COMPONENTS 



MOS-1416 


14-16 PIN MOS CMOS SAFE INSERTER 


$ 7.95 


MOS-2428 


24-28 PIN MOS CMOS SAFE INSERTER 


$ 7.95 


MOS-40 


36-40 PIN MOS CMOS SAFE INSERTER 


$ 7.95 


EX-1 


14-16 PIN EXTRACTOR TOOL 


$ 1.49 


EX-2 


24-40 PIN CMOS SAFE EXTRACTOR TOOL 


$ 7.95 



MINIMUM BILLING $25.00. ADD SHIPPING CHARGE S2.00. NEW VORK RESIDENTS ADD APPLICABLE TAX. 



OK MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 
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LETTERS 

continued from page 23 



vesting total power in law enforcement at 
the expense of the ordinary citizen was a 
principle this country was founded on. the 
laws are there to be applied equally. 

A legal defense fund is being established 
for test cases and class action suits as 
needed. Anyone interested can contact the 
writer of this letter for details. 
L. C. MAYNARD 

Maycom Communication Products, Inc. 
1134 W. John Beers Rd. 
Stevensville, Ml 49 127 

ELECTRONIC SYNTHESIZER 

I read Mr. A. P. Campione's letter on the 
electronic synthesizer in your July issue, 
and was interested in his suggestion about 
using a tuning fork and a pickup coil for the 
purpose of generating a C-Major scale. 

I suggest that he could get far more 
accurate results — generating, by the way, 
complete musical scales (12 notes per 
octave) for as many octaves as he wishes — 
by using a Top Octave generator. That is 
made in integrated circuit form by many 
companies, such as National Semiconduc- 
tor and General Instruments. Using that 
device and driving it with the proper fre- 
quency crystal oscillator, one may obtain 
far more accurate musical frequencies than 
by using a tuning-fork oscillator. Such a 
crystal -con trolled system is also much 
lighter and cheaper. 
HAROLD ZIBKOFF 
Brooklyn, NY 

X-BAND MISINFORMATION 

Boy, oh boy! Where did Robert E. Wil- 
liams (Letters, September 1979 Radio 
Electronics, page 24) get his store of mis- 
information? 

I cannot quibble with the first three para- 
graphs, but the fourth paragraph is full of 
inaccuracies. 

First of all, it is common knowledge 
(maybe not?) that X-band police radar is on 
10.525 GHz ± 25 MHz and the K band is up 
around 24 GHz somewhere, not the 9.32- 
9.5 and 10.5-10.7 GHz ranges as he sug- 
gests. (Actually, the only band lower than X 
is the old S band, which is not used much 
any more.) 

Secondly, if there is an amateur trans- 
ceiver available for the X band, please let 
me know where I can find it; I could really 
use a 10-watt X-band transceiver. I think, 
just maybe, that he is confused by the com- 
mon two-meter radios that have a 1 and 
10-watt position. Besides, can you really 
picture a 70-watt X-band signal source? 
Only TWT's or KPA's can kick out that 
much punch. 

Thirdly, at my last checking with the FCC, 
pulse is not permitted on the X band, and 
never has been. 

Fourth and last (and what a way to go): 
Really, when was the last time you mea- 
sured the same thing coming back as was 
sent out? Especially at 10 GHz where prop- 
agation effects take a bad toll. Are we really 
supposed to believe that 100 mw comes 
back after going down the highway several 
hundred feet, bouncing off a very "scatter- 
ing" reflector, and coming back another 
two hundred feet? 
ROBERT T. SESTRO 
Hunt Valley, MD 



Start Computing For Just S129.95 With An 
8085-Based Professional Computer Kit— 

Explorer/85 

100% compatible with alt 8080A and 
8085 software St development toots! 

No matter what your future computing plans may 
be, Level 'VT P — at $129*95— is your starting point. 

Starting at just $129.95 for a Level "A ** operating system, 
you can now build (he exact computer you want. Explorer f$$ 
can be your beginner's system, OEM controller, or IBM- 
formatted 8" disk small business system. ..yet you*re never 
forced to spend a penny for a component or feature you don 'f 
want and you can expand in small, affordable steps! 

Now 1 for just 5129,95. you can own the first level of a fully 
expandable compuier with professional capabilities— a com- 
puter which features the advanced Intel 80S5 epu, thereby 
giving you immediate access to alt software and development 
tools that exist for both the 8085 and its 8080A predecessor 
ft hey are IQOVo software compatible}— a computer which 
features, onboard S-100 bus expansion — plus instant conver- 
sion to mass storage disk memory with either 5-1 /4' 1 diskettes 
or standard IBM -format led 8" disks. 

For jusi 1129,95 (plus the cost of a power supply, keyboard/ 
terminal and UJ- modulator, if you don't have them already), 
Explorer/85 leis you begin computing on a significant level. , , 
applying (he principles discussed in leading compuier maga- 
zines. . .developing "stale of (he art" computer solutions for 
both the industrial and leisure environment. 

Level "A" Specifications 

ExplorerVB5's Level "'A 11 system features the advanced Intel 
S0S5 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8 1 53 RQM-I/O— all on a single motherboard 
wilh room for RAM /ROM/PROM /EPROM and S-100 ex- 
pansion, plus generous prototyping space, 

(Level "A" makes a perfect OEM controller for Industrial 
applications and is available «" ■ special Hex Version which 
can be programmed using 
■ he Nelrontcs Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 
• I/O: provisions for 25-pin 
(DB25) connector for terminal 
serial I/O. which can also sup- 
port b paper tape reader 
...provision for 24-pin DIP 
socket for hex keyboard/dis- 
play, . .casseEte tape recorder in- 
put. . .cassette tape recorder output .. .cassette tape control 
output. . .speaker output. . . LED output indicator on SOD 
{serial output) line. . .printer Interface (less drivers). , total of 
four 8-bit plus one 6-bit I/O pons * Crystal Frequency: 6.144 
MHz ■ Control Switches: res:" and user (RST 7.5) 
interrupt,, .additional provisions for RST J.5< 6-5 and TRAP 
interrupts onboard * Counter/Timer: programmable, 14-bit 
binary • Syslem RAM: 256 byles located at FS00 h ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems. . .RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM/ROM. Features include tape load with labeling . . .tape 
dump with labeling. . .examine/change contents of memory 
...insert data... warm start. . .examine and change all 
registers. . .single step with register display at each break point, 
a debugging/training feature. . .go lo execution address... 
move blocks of memory from one location to another. ...fill 
blocks of memory with a constant . . . display blocks of memory 
. . .automatic baud rate selection., .variable display line length 
control (1-255 characlers/line). . .channelized I/O monitor 
routine with 3-bit parallel output for high speed printer,-. 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling. . . 
tape dump with labeling. . .examine/change contents of mem- 
ory... insert data. ..warm start. . .examine and change all 

^Neironics R&D Ud.^epT. T!e-™ "™ 
I 333 Litchfield Road, New Milford, CT 06776 
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we! 

Level "A " at $129,95 is a 
complete operating system, 
perfect for beginners, hob- 
biests, or industrial con- 
troller use. 








registers. . .single step with register display ai each break point 
...go to execution address. Level "A" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad/ Display, 
p— Hex Keypad/Display 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digil calculator 
iype display which displays Full 
t-— ^~ ,r address plus data as well as 

Hex Key pad /Display. regisier and status information. 

Level "B" Specifications 

Levc3"B ,> provides the S-100 signals plus buffers /drivers lo 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . .address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks. . .address and data bus drivers for 
onboard expansion . . . wait state generator (jumper selectable), 
to allow the use of slower memories. . .two separate 5 volt 
regulators. 

Level "C" Specifications 

Level "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard. Both cage and 
Explorer/85 with Level car ds are neally contained inside 
"C" card cage. Explorer's deluxe steel cabinet. 

Level "C 11 includes a sheet metal superstructure, a 5-card gold 
plated S- 1 00 extension PC board which plugs into the mother- 
board. Jusl add required number of S-100 connectors 
Level "D" Specifications 

Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/65 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 
Level "E" Specifications 

Level "E" adds sockets for 8k of EPROM to use the popular 
Intel 2716 or iheTI 253 6. Il includes all sockels 1 power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to I2k of onboard RAM). 

Order A Coordinated 

Explore r/85 Applications Pak! 

Expert mentor's Pak (SAVE 512.50)— Buy Level "A"' and Hex 

Keypad/ Display for $199.90 and get FREE Intel 8085 user's 

manual plus FREE postage & handling! 

Sludent Pi* (SAVE 524.45)— Buy Level "A," ASCII Key 

board/Computer Terminal, and Power Supply for S3 19.15 and 

get FREE RF Modulator plus FREE Intel S085 user's manual 

plus FREE postage & handling? 

EttRlnrcdng Pak (SAVE 541.001— Buy Levels "A," "B." 

"C," "D, hh and "E' H with Power Supply. ASCII Keyboard/ 

Compuier Terminal, and six S-100 Bus Connectors for $514,75 

and get 10 FREE compuier grade cassette tapes plus FREE 

3085 user's manual plus FREE postage & handling! 

Business Pak (SAVE SS9.95)— Buy Explorer/85 Levels "A/' 

"B," and "C" (with cabinet). Power Supply, ASCII Key- 

board/Compuier Terminal (with cabinet), 16k RAM, 12" 

Video Monitor, North Star 5-1/4" Disk Drive {includes Norlh 

Star BASIC) with power supply and cabinet, all for just 

51599.40 and get 10 FREE 5-l/4 1t minidiskeltes (149.95 value) 

plus FREE SOS5 user's manual plus FREE postage A. handling! 



Please send the items checked below- 

□ Kxplorer/85 Level "A h * Kit (ASCII 
Version), St 29.95 plus $3 p&h. 
D Explorer/85 Level "A" 1 Kit (Hex 
Version}, S129.95 plus S3 p&h. 
D 8k Microsoft BASIC on cassette 
tape, 564.95 postpaid. 
G Sk Microsoft BASIC in ROM Kit 
(requires Levels "B," "D," and "E"), 
599.95 plus 52 p&h. 

C Level "B" (S-100) KM, 549.95 plus 
52 p&h. 

□ Level '*€" (S-LOO G-eard expander) 
Kit, 539.95 plus 52 p&h. 

D Level "D M (4k RAM) Kit. 569.95 
plus 52 p&h. 

□ Level "t" CEPROM/ROM) KM. 
55,95 plus 50c p&h. 

D Deluxe Sieel Cabinet for Explorer/ 
85, 549.95 plus $3 p&h. 
D ASCII Keyboard /Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate. 

IRS232-C or 20 ma. I/O, 32 or 64 char- 
acter by 16 line formats, and can be 
I used wilh either a CRT monitor or a TV 
set (if you have an RF modulator), 
_ 5L49.95p|u5l2-50p&h. 
I . . Hex Key pad /Display Kit, 569,95 



plus S2 p&h 

D Deluxe Steel Cabinet for ASCII 
Keyboard /Terminal, 519.95 plus 52.50 
p&h. 

□ Power Supply KM ( ± 8V @ 5 amps) 
in deluxe steel cabinet. $39.95 plus 52 
p&h. 

D Gold Plated S-LOO Bus Conneciors. 
$4.15 each, postpaid. 
G RF Modulator Kit (allows you to 
use your TV set as a monitor). 58.95 
postpaid. 

D I6kRAM Kit (5 1 GO Board expands 
to64k) h 5199.95 plus$2 p&h. 
U 32k RAM KM. 5329.95 plus 52 p&h. 
Q 4SK RAM Kit, $459.95 plus 52 p&h. 
G 64k RAM Kilp*589.95 plus S2 p&h. 
O 16k RAM Expansion KiMco expand 
any of the above up to 64k). $139,95 
plus 52 p&h each. 

Q Inlel 8085 cpu Laser's Manual. 57.50 
postpaid. 

G Special Computer tirade Cassette 
Tapes, $1 ,90 each or 3 for 55, postpaid, 
G 12 th Video Monliar (10 MHz band- 
width). $139.95 plus 55 p&h. 
G North Star Double Density Floppy 
Disk KM (One Drive) for Explorer/ 
85 (includes 3 drive S-100 controller, 
DOS. and extended BASIC with per- 



U.5.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connetlicul Or For Technical 

Assistance, Etc Call(203) 354-9375 ™ "1 
serialized disk operating system— just| 
plug il in and you're up and running!). I 
W99.9S plus S5 p&h. 
G Power SuppK Kit lor North Star I 
Disk Drive, 539.95 plus $2 p&h. 
D Deluxe Case for North Star Disk I 
Drive, $39.95 plus $2 p&h. 
D Experimenter's Pik (see 
5199.90 postpaid. 
□ Studeni Pak (see above), 
postpaid. 

D Engineering Pak (see above) 
S5J4.75 postpaid. 

D Business Pak (see above). 51599.40 1 
postpaid. 



above], | 
$319.15 § 



I 



Tola] Encio&edS I 

{Conn. res. add 5aJ« tax} By — 

G Personal Check □ M.O./Caihicr's I 

Check □ Visa D Master Chai|e | 



(Bank I 






Aect. » _ 
Signature _ 
Prim 
Name 



_Exp. Date . 



Address 
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Speakerlab Model 2.5 
Speaker System 




CIRCLE 101 ON FREE INFORMATION CARD 
NOT MANY HI-FI MANUFACTURERS OFFER 

speaker systems in kit form. One of the manu- 
facturers that does, Speaker iab Inc. (Dcpt. R- 
E, 735 N. Northlake Way, Seattle, WA 
98103), offers several different models ranging 
from a miniature bookshelf speaker to large 
floorstanding systems. So, we decided to as- 
semble their middle-of-lhe-line "best selling" 



system to find out just how difficult it is to put 
together and how it sounds. 

The Speakerlab 2.5 is a three-way acoustic 
suspension system that measures 26'/. X 15% 
X \0V, inches and weighs 56 pounds. The 
manufacturer's specifications list the imped- 
ance at 8 ohms, sensitivity at 91 dB at 1 meter 
with a 1 watt input, a minimum recommended 
power amplifier rating of 15 watts-per-channel 
RMS and a maximum power handling capabil- 
ity of 150 watts-per-channel RMS. 

The three drivers include a 10-inch woofer, 
a 6-inch midrange and a 1 -inch dome tweeter. 
The woofer uses a high-density foam roll sus- 
pension, a 1 '/j-inch diameter voice coil and a 
26 ounce magnet. The 6-inch midrange has a 
butyl rubber surround and the entire driver is 
housed in a separate sub-enclosure within the 
speaker system. Crossover frequencies occur at 
600Hz and 4 kHz. The L-C crossover network 
uses switches rather than controls to adjust the 
level of the tweeter and midrange drivers. 

Two enclosures are available for the model 
2.5. We received the "utility" enclosure that 
consists of a 6-mil thick polymer bonded to a 
Vt-inch thick particle board. The polymer is 
embossed and primed in an attractive simu- 



lated walnut pattern. Also available is an oiled 
walnut veneer enclosure. The grille cloth ex- 
tends to the edges on both enclosures and is 
mounted on a removable frame for easy access 
to the drivers. 

Assembly 

Surprisingly few individual pieces make up 
the Speakerlab 2.5 kit. In fact, a better term 
would be "partial kit" since so many of the 
individual pieces come pre-assembled. For ex- 
ample; the top, bottom, both sides and rear 
panels of the enclosure come pre-assembled. 
The rear panel also contains the necessary cut- 
out for the crossover network. The front panel 
contains the required cutouts for the drivers, 
and the frame that holds the grille cloth is 
pre-assembled. The crossover network is also 
pre-assembled and even has push-on connec- 
tors on the ends of the wires that connect to the 
drivers. The only tools that are necessary for 
assembly are a caulking gun, a pair of scissors 
and a staple gun. 

The assembly manual is well written and 

clearly illustrated. The first step in assembly is 

to paint the unfinished wood surfaces black. 

continued on page 32 



Now, an automotive computer plus 
cruise control at your fingertips! 
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This is CompuCruise! The first true computer for your car, 
truck or RV It's the most effective and functional cruise control 
ever designed, PLUS complete trip computing, an efficient fuel 
management system, and a split-second-accuracy quartz time 
system. 

CompuCruise is a cruise control with a memory A unique 
seek-and-hold capability makes highway driving easier and more 
enjoyable. Fully electronic, making it more accurate and reliable. 

CompuCruise is a true computer, constantly reacting via 
automatic sensors to changing conditions, updating vital data 
for you every second. Just look at what CompuCruise gives you: 

Time, E.T Lap timing, Alarm 

Tune, Distance, Fuel to arrival 

Tune, Distance, Fuel to empty 

Time, Distance fuel on trip 

Current or average MPH, MPG, GPH 

Fuel used, Distance -since fillup 

Inside, outside or coolant temp. 

Battery voltage 

English or Metric display 
CompuCruise works on foreign or American cars (except 
Diesel and fuel-injected vehicles). It's priced for the budge t- 
minded, and easily installable by you or your automotive outlet. 
Only $199.95 with Cruise Control, $159.50 without FuUy 
warranted for 90 days from date of purchase. Delivered 



complete with easy-to-follow installation guide. And backed b] 
a 100% satisfaction guarantee. If not fully satisfied when you 
receive your unit, return it before installation and your money 
will be fully refunded without question. 

For the name of your nearest dealer, call or write us righ 
now: ZEMCO, 12907 Alcosta Blvd., San Ramon, CA 94583. 
Phone (415) 838-8060. 

Do it today — for a better cruise control and more auto- 
motive information ^ ^ 
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CIRCLE SO ON FREE INFORMATION CARD 



Six professional scopes 
build-it-yourself savings 

Save up to 46% when you build it yourself. 

Only in the Heathkit Catalog will you find this selection of 
six professional oscilloscopes, each with its own special 
features and low price. Compare Heathkit prices with simi- 
lar assembled scopes and see how much you can save when 
you build it yourself. 

Band- Regulated Low 

Heathkit width Vertical Delay high Mi-melal kit 

Model Trace MHz Sensitivity Lines voltage Shielding price 



10-4235 


dual 


DC-35 


2mV 'cm to 

10V 'cm 


yes 


yes 


lull 


5869.95 


10-4510 


dual 


DC- 15 


ImV'Cmto 
5Vcm 


yes 


yes 


full 


$649.95 


10-4550 


dual 


DC-10 


IQmV'Cmto 
20V/cm 


no 


yes 


full 


S399.95 


10-4555 


single 


DC-10 


10mV cm to 
20V/cm 


no 


yes 


full 


S349.95 


10-4205 


dual 


DC-5 


1 0mVcm 


no 


no 


partial 


S279.95 


10-4105 


single 


DC-5 


10mV/cm 


no 


no 


partial 


S199.95 














"Under full bandwidth 



Heathkit manuals make kitbuilding easy 

Easy-to-follow Heathkit assembly manuals 
take you step by step from unpacking to final 
r ^i plug-in. Anyone can do it. And when you 
J I build it yourself, you can service it yourself. 
Your manual becomes a handy service guide. 
Replacement parts are readily available from 
the Heath factory or from Heathkit Electronic Centers. And 
experienced service techs are just a phone call away to help 
you during building or servicing. 






FREE Catalog 




Complete details on 
Heathkit Oscilloscopes 
and nearly 400 other 
Heath electronic kits for 
your home, work or 
pleasure are in the new 
Heathkit Catalog. Send 
for yours today or pick 
one up at your Heathkit 
Electronic Center. 



Heathkit 



Heathkit Products are also sold and serviced at Heathkit Electronic 
Centers (units of Veritechnology Electronics Corporation) in major 
cities throughout the U.S. See your white pages. 

Heath Company, Dept. 020-624, Benton Harbor, MI 49022 



GX-373 
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ELECTRONICS DESIGNERS' HAND- 
BOOK. Edited by L J. Giacoletto. 2nd Ed 
2,344 pp., 1,636 illus. Now doubled in size and 
with 90% of its material new, this famous classic 
(first edition by Landee, Davis, Albrecht} has 
been thoroughly revised and updated to give 
you not only the now and the why ol all your 
design work but also the bow much of every 
design step you take! 
231/494 Pub. Pr., S56.5D Club Pr. r $41.50 

STANDARD HANDBOOK FOR ELEC- 
TRICAL ENGINEERS, ll/o. By D G Fink 
and H. W. Beaty. 448 pp., 1.414 illus. A giant in 
every sense of the word, today's most widely 
used source of electrical engineering informa- 
tion and data serves you as no other single 
work available anywhere when you need de- 
tailed, accurate, timely, and reliable facts and 
how-to on the generation, transmission, dis- 
tribution, control, conversion, and application 
of electric power 
209/74X Pub. Pf., S49.50 Club Pr, S3B.QD 



BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL 



LOGIC DESIGNERS' MANUAL. By J D. Lenk. 
784/671 Pub. Pr., $18.95 Club Pr.. S1S.75 

CRYSTAL OSCILLATOR DESIGN AND TEMPER- 
ATURE COMPENSATION. By M E Frerking. 
784/973 Pub. Pr., $16.95 Club Pr., S13.50 

MINICOMPUTER SYSTEMS, 2/*- By R H Eck- 

house, Jr. 

787/026 Pub. Pr., S21.95 Club Pr., S17.7S 

UNDERSTANDING OSCILLOSCOPES AND DIS- 
PLAY WAVEFORMS. By K W Sessions & w. A 

787/786 Pub. Pr., S17.95 Club Pr., $14.50 

THE SEMICONDUCTOR MEMORY BOOK. By Intel 
Marketing Communications. 
788/391 Pub, Pr„ $14,95 Club Pr., $12.70 



MICROPROCESSOR APPLICATIONS MANUAL. 

By Motorola Semiconductor Products, Inc. 
435/278 Pub. Pr., $38.00 Club Pr., $26.50 

NATIONAL ELECTRICAL CODE HANDBOOK, 

16/8. By J F MqPartland 

456/909 Pub, Pr., $19.95 Club Pr., S14.S0 

SOURCEBOOK OF PROGRAMMABLE CAL- 
CULATORS. By Texas Instruments, Inc. 
637/466 Pu b . Pr.. $16 . 50 C I ub Pr. , $1 2 50 

OSCILLOSCOPES. By R. Van Erk. 
670/501 Pub. Pr., $19.50 Club Pr„ $14,50 

NOISE REDUCTION TECHNIQUES IN ELEC- 
TRONIC SYSTEMS. By H. Oil 
769/63X Pub.Pr„$21.25 C I ub Pr., SI 5 .50 
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An introductory 
Electronics 



THE DESIGN AND DRAFTING OF 
PRINTED CIRCUITS. By D. Lindsey. 796 
pp., 100 illus. For everything you need 10 know 
and understand about design phases that PC 
artworks go through, from schematics to the 
finished PC, your best all-around guide is this 
fully illustrated new teaching tool. 
034/304 Pub. Pr., S26.95 Glut) Pr., S21.0D 

ELECTRONICS DICTIONARY. Edited by J 

Markus. 4lh Ed., 768 pp.. 1, 173 illus.. 17,090 
terms. With the new edition of this world- 
renowned dictionary you'll be able to quickly 
find the meaning and correct usage of any 
electronics term, no matter how obscure! 
404/313 Pub. Pr, $24.50 Club Pr., $19.50 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. F. 

Stout. Edited by M. Kaulman. 434 pp., 223 
illus. Compact, concise, highly concentrated, 
and containing a storehouse of information, 
this one-stop volume will help you solve any op 
amp circuit problem! 
617/97X Pub. Pr., S29.65 Club Pr.. S17.50 

ELECTRONIC DISPLAYS. By E. G Bylan- 
der, Texas Instruments Incorporated, 172pp., 
illus. The book describes current eleclronic 
displays by family types, discussing all as- 
pects of their operation, application, and cir- 
cuit requirements. You cover photometry and 
contrast enhancement, together with the fun- 
damentals ol such critical components as 
mounts and drives, interface requirements, 
and other necessary engineering information. 
095/108 Pub. Pt.. $19.50 Club Pr., $15,95 

DIGITAL FILTERS. By A. Antoniou. 524 pp., 
illus This all-inclusive, up-lo-date treatment 
guarantees your thorough understanding ol 
today's digital filters and the theories, tech- 
niques, and procedures you'll be using in 
their analysis, design, and implementation. 
The book gives you many design examples, 
togeiher with the numerous possible ap- 
proaches and engineering Iradeoffs relating 
to their hardware implementation. 
021/171 Pub. Pr., $23.95 Club Pr.. $18.50 

BUCHSBAUM'S COMPLETE HAND- 
BOOK OF PRACTICAL ELECTRONIC 
REFERENCE DATA. By W H Buchsbaum, 
2nd Ed., 645 pp., 371 illus.. 70lables. It gives 
you all the technical electronic information you 
need — from the factual foundations ol elec- 
tronics to the lalesl technical advances in op- 
toelectronics, large scale integrated circuits, 
digital logic, microprocessors, and comput- 
ers. Hundreds of formulas, graphs, charts. 
and tables. 
786/550 Pub. Pr.. $19.95 Club Pr,, $16.95 

RADIO HANDBOOK. By W. I. Orr, 21st Ed., 
1,135 pp., 1,364 illus. Now completely up- 
dated, expanded, and more deserving than 
ever this profusely illustrated reference gives 
you everything you need lo know to under- 
stand, design, use, and experiment with every 
circuit and piece of equipment. {All" receni 
technological breakthroughs are covered). 
772/630 Pub. Pr,, $21.50 Clut) Pr, $16.60 

TRANSFORMER AND INDUCTOR DE- 
SIGN HANDBOOK. By W T. McLyman, 428 
pp., illus User-oriented throughout, it covers 
everylhing from transformer design and in- 
ductor design with dc. power inductor design, 
designing for regulation, inductor design 
wiihout dc, constant voltage transformer, cur- 
rent and three-phase transformer, to applica- 
tion of magnetic components in power elec- 
tronics. 
786/755 Pub. Pr, $35.00 Club Pf.. $26.50 



Iter to new members of the 
md Control Engineers' Book Club 



HANDBOOK OF ELECTRONICS CAL- 
CULATIONS FOR ENGINEERS AND 
TECHNICIANS. Edited by M. Kaufman and 
A. H. Seidman. 653 pp., 725 /(/us. This first 

comprehensive tool of its kind includes hun- 
dreds of worked-out problems inanalogand 
digital circuits. Includes more than 700 dia- 
grams, curves, tables, and graphs. 
333/920 Pub. Pr., S24 50 Club Pr.. SIS 95 

MICROCOMPUTER-BASED DESIGN By 

J. B. Peatman. Expanded 4th printing, 604 
pp.. over 400 photos and other illustrations Do 
all your best day-to-day designs, as well as 
your supercreative and special designs, 
around the new microcomputers and the Spe- 
cific "how-to" help you get here! 
491/380 Pub. Pr.. SZ6.95 Club Pr., S1B.95 

MICROELECTRONICS 
Digital and Analog Circuits and 
Systems By J. Millman. 887 pp., 700 ilius. 
This giant book takes you step by step from a 
qualitative knowledge of a semi-conductor, to 
an understanding of the operation of devices, 
and finally, to an appreciation of how Ihese are 
cornbined to form micro-electronic chips. 
423/27X Pub. Pr., S24.50 Club Pr., S19.50 

MINI/MICROCOMPUTER HARDWARE 
DESIGN. By G. D Kraft and W. N. Toy. 514 
pp., 250 photos, diagrams, figures The swing 
is more to designing and using small-scale 
computers as computing components, this is 
your guide to doing just that! With what you 
already know, plus the skills you'll gain here, 
you'll be way ahead as the whole field of com- 
puting moves towards distributed processing 
elements/stems'. 
788/26X Pub, Pr.,S19.95 Club Pr,, S16.95 

DIGITAL INTEGRATED CIRCUITS AND 
OPERATIONAL AMPLIFIER AND OP- 
TOELECTRONIC CIRCUIT DESIGN. 

Edited by B. Norris. 206 pp., 400 Slits. Having 
this vast amount of case-tested data, proven 
shortcuts, worked-out circuit designs, and cir- 
cuit diagrams handy saves you valuable time for 
your olher, more vital, areas of creative de- 
sign — and cuts down costs in all areas! 
837/539 Pub. Pr.,J21.5D Club Pr., $15.95 



INTRODUCTION TO RADAR SYSTEMS, 

2/e. By M. I. Skolnik, 698 pp., 244 itius. This 
new edition of a widely used text on radar from 
the systems engineer's point of view brings 
you full discussions of the many major 
changes that have occurred in the field re- 
cently. 
579/091 Pub. Pr., S34,t5 , Club Pr., $27,95 

ENGINEERING MATHEMATICS HAND- 
BOOK Definitions, Theorems, For- 
mulas, Tobias. By J. J. Tuma. 2nd Ed., 394 

pp., 226 Itius. Now you can use even the most 
difficult formulas on your pocket calculator for 
input and/or storage! Literally thousands of 
lormulas, were remodeled to facilitate their ap- 
plication to today's pocket calculator opera- 
tions. 
654/298 Pub. Pr., $21.95 Club Pr, S17.50 

ELECTRONICS ENGINEER'S HAND- 
BOOK. Editor-in-Chief. D, G. Fink, 2.104 pp., 
2,026 itius. Huge in every sense, this instant- 
reference volume gives you every latest essen- 
tial in the field, 2,100 formulas and equations, a 
2,500-item bibliography, and every illustration 
you need to clarify all of modern electronics! 
209/804 Pub. Pr, $52.50 Club Pr.. S37.50 

PRINTED CIRCUITS HANDBOOK, 2/e. 

By C. F Coombs. Jr. 256 pp., 327 itius. Blue- 
prints every important phase of printed circuitry. 
Provides the information you need to establish a 
production facility and control the processes. A 
virtual encyclopedia in the field, five major sec- 
tions cover engineering, fabrication, assembly, 
soldering, and testing. 
126/089 Pub. Pr., J32.50 Ctub Pr., $24.50 

ENGINEERING FUNDAMENTALS FOR 
PROFESSIONAL ENGINEERS' EXAM- 
INATIONS, Second Edition. By L M. 

Polenta. 4 16 pp. 326 itius Here — in this single 
volume — you'll find all the latest, most essen- 
tial material you need to prepare for and pass 
your state's engineering registration exam. 
Hundreds of examples and practice problems 
are all drawn from actual P.E, exams, and were 
selected because they are representative of 
the problems that will appear on your exam. 
503/SOX Pub. Pr.. $23.50 Club Pr., $15.95 



Why YOU should join now! 

• BEST BOOKS IN YOUR FIF.l.n — Books are selected from a wide range of 
publishers by expert editors and consultants to give you continuing access to 
the latest books in your lie Id. 

• Bit; SAVINGS — Build your library and save money too! We guarantee sav- 
ings of at least 15% off publishers' list prices on every book. Usually 20?o, 25% or 
even higher! 

• BONUS BOOKS — You will immediately begin to participate in our Bonus 
Book Plan that allows you savings between 70-80% off the publisher's price of 
many books, 

• CONVENIENCE — 14 limes a year you receive the Cluh Bulletin l'REE, fully 
describing the Main Selection and alternate selections, together with a dated 
reply card. If you want the Main Selection, you simply do nothing — it will be 
shipped automatically. If you want an alternate selection— or no hook at 
all — vou simply indicate it on the regular reply card and return it by the date 
specified. You "will have at least 10 days to decide. If, because of late mail 
delivery of the Bulletin you should receive a book you do not want, just return 
it at the Club's expense. 

As a member, you agree only to the purchase of four hooks [including your 
first selection] over a two-year period. 



any one 

of these great 
professional books 

for$ 
only 

values up 
to $56.50 



Special $1.89 premium 

book comes to you 

with your first 

club selection 



MAIL THIS COUPON TODAY 



Electronics anil Control Engineers' 

Rook Club 

K) Box 582, Ilights town. New Jersey 08520 

Please enroll me as a member and send me the iwo books 
indicated, billing me for my first selection only at the 
discounted members price, plus local lax, postage and 
handling. It not satisfied. I may return tire books vvithin 10 
days and my memlwrship wit be canceled. I agree to 
purchase a minimum of 3 additional hooks during the 
nesl 2 years as outlined under the club plan described in 
Ibis ad. Membership in the club is continuous but can- 
celable by me at any time after Ihe tour book pun-base 
requirement has been fulfilled. 

Write Code # of Write Code » of 

PREMIUM selection here FIRST selection here 



Onders t'rnm outside the U.S. must be prepaid with inter- 
national monev orders in U.S. dollars. 



Signature 
Name . 



Address. 



.Zip 



Slate 

'litis order subject to acceptance by McCraw-Hill. All 
prices subject to change without notice. Offer good only 
to new members, A postage and handling charge is 
added to all shipments. f£ 33415 
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fact: 

a Genuine Shure 
upgrade stylus is 
unquestionably 
the biggest 
bargain in hi-fi 

We strongly urge you to check your stylus 
for wear at least once a year to protect 
your records and maintain the highest 
standards of listening pleasure. 
Regardless ot when (or where) you 
purchased your Shure cartridge, there is 
a Genuine Shure replacement stylus 
available which will bring your cartridge 
right back to its original specifications. 
Even better, you may actually be able to 
improve its performance significantly over 
the original with a Genuine Shure 
upgrade stylus,., at surprisingly low cost! 
For example: 



IF YOU OWN: 



iM* 



VIS 
Type III 

skrii:s 



€^ 



M95 

SERIES 



P 



M70 
SERIES 



ANY M91, 
M92, M93 



ANY M71, 
M73, M7S 



ANY M44 Series 



M3D, M7D 



UPGRADE 
WITH: 



VTV35HE 

Hyperelliptical 
stylus 




N9SHE* 

Hyperelliptical 

stylus 





N72EJ 
Biradial 
(Elliptical) stylus 

N72B 
Spherical stylus 



N91ED* 

stylus 



N75 TYPE 2* 

Series styli 



N55E stylus 



N21D* stylus 



EQUIPMENT REPORTS 

continued from page 26 
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'Before purchasing arty replacement stylus be certain 
your turntable is compatible with the tracking fo-ce of 
Ihe stylus you select 

Always insist on a 
Genuine Shure 
replacement stylus. 
Look for the name 
"Shure" on the stylus 
grip. 



Shore Brothers Inc.. 222 Hartrey Ave., 

Evanslon, IL 60204 

In Canada: A. C Sirnmonds & Sons Limited 

Outside 1 he U.S. or Canada, write to Shure Brothers 

Inc., Attn Dept, J6 for information on your local Shure 

distributor. Manufacturers of high fidelity components, 

microprKjnes, sound systems and related circuitry. 

CIRCLE 61 ON FREE INFORMATION CARD 



The top, bottom and sides have the simulated 
walnut finish. However, the exterior surface of 
the rear panel is unfinished and should be 
painted black. Also, the exterior surface of the 
front panel and the grille cloth frame should be 
painted to prevent ihe unfinished wood sur- 
faces from showing through the grille cloth. 
Flat black latex paint is provided along with a 
foam paint applicator. Two coals are required 
for each surface. Each coat took about V:-hour 
to apply with about l-hour drying time in 
between. At the end of the first coat, the foam 
applicator had just about had it. So, in between 
coats, a trip to the local hardware store was 
made to purchase a new one. After applying 
the second coat, the surfaces were allowed to 
dry overnight. 

The next step consists of mounting the mid- 
range sub- enclosure on the interior surface of 
the front panel. The sub-enclosure consists of a 
plastic "cup" with a terminal block and push- 
on connectors on the ends of the wires that 
connect to the mid range driver. To mount the 
sub-enclosures, as well as assembling the rest 
of the kit, a silicone rubber cement is provided 
in a cartridge that is used with the caulking 
gun. The cement is applied to the interior sur- 
face of the front panel around the edges of the 
midrange cutout. The sub-enclosure is then 
pressed into place. 

The crossover network is mounted next 
using the silicone rubber cement. The cement 
is applied to the interior surface of the rear 
panel around the edges of the crossover cutout. 
The crossover network is then pressed into 
place. The cement was allowed to dry over- 
night although the assembly manual stated 
that the setting time is two hours. 

Next, the front panel is cemented into place. 
First, a brace that extends between the front 
and rear panels is cemented in place. Then 
cement is applied to the grooves in the front 
edges of the enclosure. These grooves permit 
the front panel to be flush mounted. The front 
panel is then pressed into place and the cement 
allowed to dry overnight. The damping materi- 
al is installed next. A large roll of damping 
material is cut into three pieces; two large and 
one small. The two large pieces are rolled up 
and stuffed into the enclosure. The small piece 
is rolled up and stuffed into the midrange sub- 
enclosure. After this is done, the drivers are 
connected and the system connected to a pow- 
er amplifier to test each of the drivers. If all the 
drivers are functioning, they are then ce- 
mented in place. 

Cement is applied to the exterior surface of 
the front panel around the edges of the driver 
cutouts. The drivers are then pressed into 
place. The cement is allowed to dry overnight 
and then any excess cement protruding around 
the edges of the drivers is peeled away. 

The final step is to mount the grille cloth. 
The grille cloth is stretched over its frame and 
held in place with a staple gun. The frame is 
attached to the enclosure with push-on fasten- 
ers thai are provided in each corner of the 
frame and on the front panel of the enclosure. 
The frame is simply pressed into place. 

How it sounds 

Considering the price and size of this speak- 
er system, its performance pleasantly surprised 
us. We placed a pair of the 2.5's in a medium- 
sized listening room and listened to a wide 
variety of program material over a 3 week peri- 



od. The speakers were placed on the floor and 
we found that the "flat" setting of the cross- 
over network provided the best response. 

The bass response was surprisingly accurate 
considering the size of the speaker system. It 
was not at all boomy, but simply there. As 
expected, it did not extend into the lower bass 
regions as it docs in some larger, more expen- 
sive systems. 

Horns and cymbals were reproduced cleanly 
and brilliantly, attesting to the good frequency 
and transient response of the tweeter. The 
Speakcrlab 2.5*5 provided a sense of presence 
and the stereo imaging was sharp. Overall, we 
liked the sound of the 2.5*s. 

If you are looking for a speaker system in 
this price range, you would be making a mis- 
take not to consider the 2.5's. The complete kit 
featuring the utility enclosure is $139.00 each. 
The same kit with the walnut enclosure is 
SI 59.00. The model 2.5 is also available com- 
pletely assembled for $215.00. Or, if you're a 
real do-it-yourselfer, you can purchase just the 
drivers and crossover along with plans of the 
enclosure for $109,00. The Speakcrlab catalog 
also features individual drivers, crossover net- 
works and publications describing how to 
design your own speaker systems. R-E 

Simpson Model 380 
Microwave Leakage Tester 




CIRCLE 102 ON FREE INFORMATION CARD 
MICROWAVE OVEN LEAKAGE IS A HOT SUBJECT, 

(sorry about that!). Anyone working with 
microwave ovens must have testers that can 
detect leakage, and make sure that this leakage 
is below the Performance Standards of the 
U.S. Department of Health, Education and 
Welfare. The HEW standards call for a maxi- 
mum of 1 .0 mW per-square-centimeter at any 
point that is 5 cm from the oven's external 
surfaces prior to purchase. After purchase and 
use, the leakage limit goes up to 5 cm-per- 
square-centimeter. 

Simpson Electric Company (853 Dundee 
Avenue, Elgin, IL 601 20) has developed the 
model 380 microwave leakage tester. The 
tester is a self-contained instrument, calibrated 
at 2450 MHz. It has four power-density 
ranges: 0-2.5 mW per-square-centimeter; 
0-10 mW per-square-centimeter; 0-25 mW 
per-squarc-centimcter; and 0-100 mW per- 
square-centimeter, with an accuracy on all 
ranges of ± 1 .0 dB. The ranges are selected by 
a handy thumbwheel knob designed for using 
your right thumb. 

For special testing, it provides two response 
continued on page 34 




This $13.00 technical 

library gives you specifications 

for 60 solid-state linear products 

and detailed instructions for scores of circuits 



LEARN ABOUT LINEARS FROM THE IN- 
j DUSTRY LEADER. EXAR MANUFAC- 
TURES HUNDREDS OF THOUSANDS OF 
LINEAR CHIPS EVERY WEEK. YOU'LL FIND 
THEM IN PRODUCTS RANGING FROM 
STEREO AMPLIFIERS TO REMOTE CON- 
TROLLED MODEL RACECARS. Now you 

can share Exar's wide- ran Ring technical 
expertise. This technical library, written 
and prepared by Exar's engineering staff, 
contains complete technical information 
on operational amplifiers, function gen- 
erators, phase-locked loops and timers as 
well as application notes and technical 
articles explaining how to incorporate 
these circuits into devices of your design. 

Function generator data book: 
Fundamentals and specifics 
on IC oscillators. 
Specifications, diagrams and cross refer- 
ences. Covers fundamentals of waveform 
f;enerators and choosing the right oscil- 
ator, plus detailed specifications. 




Operational amplifier data book: 
How they work, how to choose them, 

how to use them. 
Definitions of op amp terms, basic appli- 
cations, and active filter design, as well as 
cross references and derailed product 
specifications. 

Phase-locked loop data book: 
Everything you need to know about 

the PLL. 
Learn to choose the right PLL circuit and 
how to use it in state-of-the-art applica- 
tions from wireless intercoms to modems. 

Timer data book: 
From one-shot timers 
to programmable timer-counters. 
Timer and timer- counter facts from fun- 
damentals through detailed application 
notes. Includes complete specifications 
for a range of micropower timer circuits. 

Applications data book: 
From FSK modems 
to electronic music synthesizers. 
How to use Exar's devices in circuits in- 
cluding a universal sincwave converter, a 
single-chip frequency synthesizer, a dual 
tone decoder and more: Seventeen sepa- 
rare applications in all. 



Applications dictionary: 

How to find the right product 

for your applications. 

A compact but comprehensive selection 
guide listing [C applications and recom- 
mended IC devices. 

Exar product guide: Details on IC 
products at your fingertips. 
Complete summary of specs and infor- 
mation on Exar's wide product line, listed 
by product categories. 

Semi-custom design brochure: How 
to develop your own custom ICs. 

Complete description of Exar's unique 
linear and digital semi-custom IC design 
technology. Lets you design specialized 
ICs on prefabricated [ : L or bipolar mas- 
ter chips, at low cost in a matter of weeks. 

Easy to order and inexpensive too. 

This complete technical library, eight 
separate and complete publications in all, 
bound in a handsome custom binder, 
costs only SI 3. 00. Each order must be 
accompanied by 12.00 to cover postage 
and handling. To order, simply fill out the 
coupon, enclose your check or money or- 
der, ana mail to Exar, 750 Palomar Ave., 
Sunnyvale, CA 94086. 




kleasesend copies of your Technical Library at your 

"special price of $13.00 each. With my order 1 enclose 
$2.00 for postage and handling. 

x SU.QO = 



NO. Of TtLHN ILAL LiBM ftlEi ofcDt Rli> I' K IC 1 t ,v II 

California tesidents add 6% sales tax. 

Plus $2.00 per order, postage 6c handling. 

TOTAL ENCLOSED by D check or □ money order. . 

Name Phone 

Address 

City 



S2.00 



. State 



. Zip 



Exar Integrated Systems 750 Palomar Ave.. Sunnyvale CA 940S6 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. The Grantham home-study program 
leads first to the A.S.E.T. and then to the 
B.S.E.T. degree. Our free bulletin gives 
complete details. Write for Bulletin SO. 

Grantham College of Engineering 

2500 So. LaCienega Blvd. 

Los Angeles, California 90034 



GRANTHAM'S FCC LICENSE STUDY GUIDE 

— 377 pages. 16 FCC-type practice tests, 1465 ques- 
tions wit h a nswers a nd disc uss ions — cove ri n g th i rd , 
second, and first class radiotelephone license 
exams. Preparation for each separate class of li- 
cense is presented in a separate section of the book. 
$15.65 postpaid. Order from: GSE Publications, 
P.O. Box 35499, Los Angeles, Ca. 90035 



EQUIPMENT REPORTS 

continued from page 32 



times: 1.2 seconds maximum (Fast) and 3.0 
seconds (Slow). The meter scale is calibrated 
in two arcs, 0-2.5 and 0-10. The response time 
in the FAST mode is well below the minimum 
specification called for in the HEW standard 
that reads "90% of maximum reading within 
3.0 seconds." The range accuracy also meets 
the HEW standards at ±1.0 dB. 

A special probe comes with the model 380. 
This probe measures a full 1 3 inches long, and 
has a coiled cord that extends to 43 inches and 
retracts to only 6 inches. The probe plugs into 
the top of the model 380 case, and the plug has 
a screw locking ring. The probe tip houses the 
microwave detector, which is a pair of cross- 
polarized antenna/thermocouples. The elec- 
tromagnetic field thai is being read induces a 
current in the antennas. This current is dissi- 
pated in the thermocouples and converted into 
heat, which, in turn, causes the thermocouples 
to generate a small DC voltage. This voltage is 
amplified and displayed on the meter. 

The probe head has a special cone-shaped 
plastic cover, which is exactly 5 centimeters 
thick at all points. The probe head is simply 
held in contact with the surface of the unit 
being tested, and there you are. The plastic 
cover is removable and can be replaced if it is 
damaged. 

The model 380 is a two-hand instrument; 
one hand holds the meter and the other the 
probe. With the long probe, you can keep away 
from possible radiation. The manual warns 
that the instrument should be turned on and 
zeroed before the test is made. If you observe a 
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Let Kester Solder aid you in your home repairs or hobbies. For that household 
item that needs repairing — a radio, TV, model train, jewelry, appliances, minor 
electrical repairs, plumbing, etc. — Save money — repair it yourself. Soldering 
with Kester is a simple, inexpensive way to permanently join two melals. 

When you Solder go "First Class'' — use Kester Solder. 

For valuable soldering information send self-addressed stamped envelope to 
Kester for a FREE Copy of "Soldering Simplified". 

I M KESTER SOLDER 

Litton 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639 
CIRCLE 9 ON FREE INFORMATION CARD 



reading above 1 00 mW while you are still 
approaching the unit, stop! Something has to 
be repaired immediately — before you can 
make further tests. 

The zero-adjust control is a thumbwheel 10- 
turn potentiometer on the right side of the 
case. This control is also used for a quick 
probe-test. Zero the model 380 with the probe 
connected (in a location with zero radiation, of 
course). Then, disconnect the probe; if the 
meter stays on zero, the probe is defective. It 
should jump backward off-scaie. 

The slow 3.0- second response time is provid- 
ed so you can test home-type ovens that have 
stirrer mechanisms and similar devices. These 
devices can cause a reading to fluctuate. By 
switching to the slow mode, the fluctuation can 
be eliminated for a more accurate reading. The 
mode! 380 can also be used for any industrial 
application that involves microwave heating or 
drying, etc. For safety's sake radiation leakage 
levels on these units should be read at stated 
intervals. 

The mode! 3S0 comes in a neat plastic carry- 
ing case that looks like an attache case. The 
case is foam-lined with holes cut to fit the 
meter, probe, cable, manual, and even a couple 
or spare 9-volt batteries. The batteries fit in a 
compartment on the back of the case, with a 
cover held on by two screws. The case even has 
a neat plastic nametag with space for name and 
address, etc. 

This is a beautifully made instrument that 
should be invaluable. It carries a suggested list 
price of S270. R-E 

SF STD-36 Radio 
Operating Desk 




CIRCLE 103 ON FREE INFORMATION CARD 

IN SPITE OF THE ENORMOUS NUMBER OF MANU- 
facturers of consumer electronic equipment, 
very few manufacturers are making anything 
to set it on! Naturally, tables may be fabricated 
from plywood and composition board, wooden 
doors may be called into service or even old 
kitchen tables will do in a pinch. When money 
is no object, the affluent buyer can go to an 
office supply store and purchase a desk. But 
amateur radio installations have special re- 
quirements. Usually, there are numerous 
pieces of peripheral equipment as well. SWR 
meters, antenna matchboxes, clacks, receivers, 
transmitters, antenna rotators, microphone 
... all take up considerable room. While a 
spacious wrap-around console would be nice, it 
continued on page 36 



For the Best and Latest in Computer Technology. . . 

Look to Howard W. Sams & Co., Inc. 

There's something for everyone — from those who want to discover what com- 
puters are all about to those who are already utilizing computers and program- 
ming. The fundamentals . . . programming . . . interfacing . . . logic — we are the 
complete knowledge source for home, business, educational and professional 
users. 



The "Starters' 



. 




□ How To Buy & Use 
Minicomputers and 

Microcomputers 

by Borden. 
A single source to buying and using a 
computer in your home or business to 
handle recreational or practical tasks 
from playing games to setting op a bur- 
glar alarm. 240 pages. No. 21351, 
19.95 



nei 



□ The Howard W. Sams Crash 
Course in Microcomputers 

by Frenzel. 
The first complete crash course in microcomputers tor 
everyone — from the average consumer to tbe Doctor of Sci- 
ence. 264 pages. No. 21634. 114.95 

□ Getting Acquainted With Microcomputers 
by Frenzel. 
Gives you a complete working knowledge of the microcom- 
puter-organization, operation, and programming, 283 pages. 
No. 21486, $8.95 

□ Fundamentals of Digital Computers (2nd Ed.) 
by Spencer 
Unravels the mysteries of computers end programming. 320 
pages, No. 21534. $9.95 

□ Introduction to Microcomputers for 
the Ham Shack 

by Helms, 
Gives the radio amateur an opportunity to be in the forefront 
of utilizing and developing techniques in "cnmputeicatmns." 
96 pages, No. 21681, 54.95 



Prepub Offer— Save 10% (aspires 3/31/80) 

□ Microcomputer Primer, 
(2nd Ed.) ngm 

by Waite and Pardee. 
Completely revised and broadened to reflect the 
latest advances in microprocessor technology from 
the new 3-bit microprocessors to solderless bread- 
boards. Ait excellent starting point for all those 
interested in computers. Approximately 368 pages. 
No. 21653, Prepub price— $10.75. Regular 
Price— $11.95 



The "Programmers 

□ 



How to Program Microcomputers 

by Barden. 




A popular, complete guide to assembly 
language programming of the Intel 
8080. Motorola MC6800. and MOS 
Technology MCS 6502 Microprocessors. 
256 pages, No. 21459, $8.95 

□ BASIC Programming 
Primer 

hy Waite and Pardee. 
Covers everything from getting or- 
ganized to writing a game program. 240 
pages. No. 21536. $8.95 



□ DBUG: An 8080 Interpretive Debugger 
by Titus and Titus. 

Covers program operation and how it's applied to program 
development and testing. 112 pages. No. 21536, $4.95 



JLL 



□ B502 Software Design 
by Scanlon. 

Tells how to program lor the 6502 assembly language. Ap- 
proximately 283 pages, No 21656, $9.95* 



jll new 
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□ 8080/8085 Software Design, 
2 volumes 

by Titus. 

Volume 1 gives you an introduction to assembly language 
programming. 336 pages. No. 21541, $9.50 — Volume 2 is a 
unique, one-of-a-kind, computer science book for tbe design 
engineer. Written in Intel machine code, 352 pages, No 
21615, $9.95 
Two-volume set No. 21659, $17.50 

naasff* 1 * new 

by Titus. 
256 pages. No. 21628, $8.95 



The "Computer Technology" 
Leaders 

The Z-80 Microcomputer 



• I — I me i-uu i 
ujX'ii !—J Handbook 
ffl * 1 "Z, by Barden. 
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Gives current and prospective users a 
one-stop source to 2-80 technology- 
hardware and software aspects and in- 
strumentation problems. 304 pages, No. 
21500, $8.95 

L i, t I I — I Using the 6600 
I ffcOV "• I ' Microprocessor 

by Poe. 

Acquaints you with the hardware and software of the "6800" 
fun machine. 176 pages; No, 21512, $6.95 

□ Computet Graphics Primer 
by Waite. 

Sbows how to create your own graphic affects— from de- 
tailed drawings to moving figure animation. Approximately 
184 pages. No. 21650, $12.95 
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□ Microcomputers for Business Applications 
by Barden. 
Explains the various types of microcomputers available, 
points out pitfalls to avoid, and defines computer-related 

terms, or "buzzwords" in easy-to-understand language. 256 
pages, No. 21683, $3.95. 



"Interfacing" Bookshelf 



□ Microcomputer-Analog V. I 
Converter Software £ XJ™ 



Converter Software 
Hardware Interfacing 

by Titus, Titus. Rony. and Larsen. 

Concepts and techniques ot interfacing 

digital computers to analog devices. 

288 pages. No. 21540: $9.50 

■— j TRS-B0 Interfacing [)£W 

192 pages; No. 21633; $8.95 flj 

□ Interfacing & Scientific Data IfTHpillll 

D o m mo n ica ti on s Exp e ri ments III III CW 

by Rony, Larsen, Titus S Titus II 1 

160 pages, No. 21546. $5,95 X*. 

□ Microcomputer Interfacing With the f^Cll 
8255 PPI Chip 
by Goldsbrough 
224 pages. No. 21614, $8.95 
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□ Z-80 Microprocessor Programming f|P||| 
& Interlacing, 2 Volumes 

by Nichols, Nichols & Rony 
800 pages. No. 21611, $21.95. 

□ Introductory Experiments in Digital V I 
Electronics and 8080A Microcomputer JL3,. 
Programming and Interfacing, 1 Volumes, 
by Rony, Larsen, and Titus. 
912 pages; No. 2 1552; $20.95 
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"Reference" 
Library 

□ Computer Dictionary & 
Handbook (3rd Ed.}f&flk|||«rj| 
by Sippl and Sippl. 1 i\Z>W 
Tbe best and latest resource for anyone 
involved in computers or computer ap- 
plications, over 900 pages; No. 21632 
$25.95 



□ Computer Dictionary (3rd Edition) 
by Sippl and Sippl. 
Over 12.000 entries, 640 pages. No. 21652. $11.95' 

"Logic" Cookbooks 

LJ CMOS COOKBOOK 

The well-known author, Don Lancaster 
presents an information-packed guide 
to this low-cost, fun-to-work with digi- 
tal logic family. 416 pages. No. 21398. 
$10.50 

□ TTL Cookbook 
by Lancaster. 
336 pages, No. 21035, $9.50 

□ The Cheap Video Cookbook 
by Lancaster. 

256 pages. No. 21524. $5.95 

IC Op-Amp Cookbook 

oyJung 592 pages. No. 20969. $12.95 

RTL Cookbook 

by Lancaster. 240 pages, No. 20715, $6.50 

TV Typewriter Cookbook 

by Lancaster 256 pages. No. 21313, $9.95 

IC Converter Cookbook 

by Jung. 576 pages, No. 21527, $13.95 

•Tentative price 
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Look to Sams . . . 
In the world of computers 

ORDER FORM 

HOWARD W. SAMS & CO., INC. 

4300 WEST 62ND STREET, P.O. BOX 7093 

INDIANAPOLIS, 1NDIANA46206 

(317) 238-5400 

Indicate quantity in boxes above and complete ordering in- 
formation below: 

Sub Total. 

Add local sales tai where a pplica hie 

GRAND TOTAL 

D Bill Me (Shipping and Handling Charge will be added) 

Q Payment Enclosed (No Shipping Handling Charge) 

□ Check □ Money Order 

□ Master Charge 

D Bank Amencard.Vrea 



Exp. Date 

Account No,. 



Interbank No.. 



(Master Charge Only) 
Minimum Credit Caid Purchase $10.00 565 

□ Please send free 1980 Computer Book Catalog. 

Signatuie 

Name 



Acditss_ 



City. 



_St3te_ 



-Zip- 



Prices snbi>cl to change without notice. All books available from local 

Sams Distributor. Offer good m U.S. only 

Note: Distributor, computer store and dealer inquiries are welcome 
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BUILD A 
MASTERPIECE OF SOUND 




percussion and sustain. Wersi's famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32-128 "One 
Stop Sounds" [total organ presets). 
Transposer. And lots more. 

Build your own masterpiece of 
sound. No technical knowledge re- 
quired. Just follow the clearly illus- 
trated, easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send $6.00 with coupon for your Wersi 
Demo-Package (LP with 104-page color 
catalog). 



OUJER5I 



lAfersi has combined select features of 
the electronic music field, added its own 
creations and years of research by top 
engineers and musicians, to produce an 
incomparable line of organs. 

Space-age technology. Ttue-to-life voic- 
ing with full drawbar system. Polyphonic 



Wersi Electronics. Inc. 
1720 Hempsiead Road 
Lancaster, PA 17601 



RE2S0 
or Wersi Organs fl Kits 
14104 E. Firestone Bivd. 
Santa Fa Springs. CA 90670 



Enclosed is $6.00 lor my Demo-Package (LP with 
1 - - p a g e c □ ! G r c a t a I o g ) 



Address- 
City 



.Slate. 



.Zip. 
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THIS VISE IS 
CATCHING. 




Catch PanaVise. It tilts, turns and 
rotates your work exactly where 
you want. Add our new Tray! 
It catches small parts you drop, 
separates tools, and keeps parts 
sorted. The Tray's wide 8W 
diameter of cast metal gives 
'no-tip' stability, and has 6 slip 
resistant rteoprene feet. Catch all 
the PanaVise combinations at your 
distributors now. Write for FREE 
brochure and distributor list. 

Dept. CE 11 

2850 29th St. 

Long Beach, CA 90806 
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isn't very practical. A multi- tiered console 
would be just the thing to put all operating 
controls within easy reach. 

SF Amateur Radio Services is now offering 
a series of radio operating desks, featuring dif- 
ferent styles, colors, and sizes. The desk we 
decided to sample was the model STD-36, a 
36" wide, walnut finished standard model. 
Other models range from unfinished ($135) to 
solid walnut ($275). In addition, the handsome 
line is now supplemented with a series of con- 
soles for home computers. Any of the styles 
and sizes may be furnished in walnut, teak, or 
clear lacquer. All models are finished in oil 
stain with two coats of clear lacquer. Metal 
braces are finished in baked black enamel. The 
braces themselves are fabricated from 1" 
square 18-gauge steel. At present, delivery 
may be expected within three weeks of receipt 
of order. 

Our STD-36 arrived in two shipping car- 
tons. Packing was adequate, and no marring or 
scratching of the components was evident and 
no components were lost. 

The desk is a semi-kit. All pieces are com- 
pletely finished, and drilled for assembly. Our 
kit included 1 1 wood shelves and panels, 6 
metal legs and braces, and a bag of hardware. 
To assemble the kit, what we needed to provide 
was glue, a standard screwdriver, a hammer, 
and a pick (to set a couple of pilot holes for two 
small screws). 

As beautifully designed and prefabricated as 
the desk is, we had considerable difficulty in 
assembling the unit. A job which shouldn't 
have taken much more than an hour turned 
into several hours. The difficulty was that 
although engineering drawings are supplied, 
there are no instructions whatever provided. 
No parts count, no description, no helpful step- 
by-step instructions or other hints. At one 
point we had to tear a subassembly apart after 
gluing it, and start all over again. Although SF 
Amateur Radio Services shows a picture of the 
assembled unit in their advertising, none is 
supplied with the kit. As a result, unless the 
buyer has one of the promotional flyers that 
features a large picture of a typical unit, he has 
to guess at what the finished product should 
look like. 

The various subassemblies are securely held 
in place by eighteen Vj-inch socket head screws 
provided. Matching T nuts are used to draw 
the assembly snugly in place. An Allen wrench 
is included in the semi-kit in order to torque up 
the screws. 

Once finally assembled, the desk is quite 
substantial. It is built to withstand at least 200 
pounds of equipment, and resists shear with its 
internal braces. 

When properly assembled, the handsome 
desks from SF lend an elegance to the decor of 
a hobby communications installation. The 
model STD-36 Radio Desk has a $149.95 sug- 
gested retail price and is available from SF 
Amateur Radio Services, 4384 Keystone Ave- 
nue, Culver City, CA 90230. R-E 



Panasonic Model RF4900 
10-Band Receiver 

WHILE MOST OF US THINK OF PANASONIC AS A 

consumer appliance manufacturer of TV sets, 

calculators and the like, the company docs 

continued on page 38 
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'-^PRECISION 



THIPLETT VIZ nil) 



PHILIPS 

LEADER 



HICKOK Hitachi \SLjt d 

HI, ® 



I 



UUHlO 



Non-Linear Systems 



DATA PRECISION 



r 



/'portable 
oscilloscopes 



J 



MS-15 



BATTERY OPERATED 



Non-Linear Systems 




MS-215 



Single Trace 15MHz 

Reg price $3*8 

$299" 
MS-230 




Dual Trace 15 MHz 
Rog pru-ft $465. 

$399" 



Dual Trace 30MHz 
Regular price 1599. 

$499" 



New Portable Digital Capacitance Meter 

BJM3B MODEL 820 




Call For Our Price 



• Measures capicitance 
lrom 1 pF to 1 Farad 

• Resolves lo 0. 1 pF 

• 1 ranges for accuracy 

and ' i ■:-:.:,: :il 

• 4 dig ■ easy- to-read LED 
display 

• Q.5% accuracy 

• Special lead insertion 

jacks or banana jacks 

• Fuse protected 

• Uses either rechargeable 
or disposable batteries 

• Ovarrange indication 



SUPER 
SPECIAL 



HICKOK 385 

500MHz COUNTER 

Bog 419" 



NOW199 95 




LIMITED QUANTITIES 




Modi I LB 0-5 20 

30 MHz Dual Trace 
Scope with Delay Line 

List Price $1100 

$879 95 

High Sensitivity. 
Wide Bandwidth. 
Single Shot Trigger. PDA CRT. 

• 5mV sensitivity facilities accurate signal viewing Iron low level sources. 

• Built-in delay line makes it easy to view the leading edge of a pulse. 

• Single shot trigger (CH-1 , CH-2] captures transient phenomena — no 
guesswork, no "double -takes" 




CCEDP : 

8022 A; 

now : 

$129. • 



Exleniive Overload and Iranaienl nr^tecliori 

Rugger? construction 

Hl/Lrj pov-or ohTTii tor m-Omuil resistance 

and dioda lestlncj 

10 MO <noLii impBdance doesn't lead circuit 

200 hour oattery life — lew baUery indicator 

Large LCD readout — 2000 count* 

i ye Ji calibration eyefe 

One-nand operation 

BASIC SPECIFICATIONS 
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• 26 Ranges— 5 Functions plus New Conductance Function for up to 
10,000 Mfl Leafcage Measurements 

• Extensive Owrload antfTrensient Protection 

• Rugged Conatructi on— 2 Year Warranty 

• Hi/lg Power Ohm* tor ln-etteuit Resistance and Diode Testing 

• 10 Mn AC/DC Input Impedance Doesn't Load Circuit 

• 200 Hour, 9V- Baitc-y L''e — Low Battery Indicator 

• Large LCD Readout— 2000 Counls NOW 

• 0A% Baiic dc accuracy 

• One Hand Operation $169 

• Complete wilh Bane, ry end Test Lead* 

Thfr raw Fl'jl.i B0JDA. CDn-1-.rtup* ih» slird *re n' net tr:t l*I h t 1h» hJghly il:c»i; 
riii |o&iA myti.Trnitr 'iftjly Many '«iiurii i*c liha M3EA ijir ai a truly axcapttanal 
InKfUrnarlt Tw^nty-taur ring*) ind 3 luntllgrn inerud* rnfiiuring cipib.lily up la 
H»0V dc. 7S0V ic, J A ie/3s ind 2D Mft. HI/LO oUmi in l<ielud«l lor In-eireull 
<*t'ii\*fit4 Irid dio-tli |ell capability \n idd hm. j. ns-w ';-5 -i: t ^i i p r* luncll-pn il!--ni 
reililinci irxl i»ii;jti lujuuramtnti up 10 10,000 "il. a mull iai elreull board vo'K 

Ir-C t-J-ii p-= n in! ehafiMftf. 

THa H2QA hai but cHimnid. with. Iha mar In minrl lid laiturn akeluittfa oni-hand 
3,ntril &c F^j harsh l«iy.e« anuirpnmiiiM*. tKi WJft* h»| I rTjrjQfdjjsjj c*ig «nrj 
■Mlamlta uMtrijtd.'iiim i-f i proitci.Afl bae*ad up- a/ * 1-vaar miiti/ity. Leung larm 
inbi.-'j, : r ica 1 .: j .;■.■»' -on -?■"►'■ >"- eicaUtfil with onl) iff* :j' ld|ti*l<n*n!| Up le 
2» (laurj At CchM-i-jCii oj*r piion Cifi 0* AKpaCMad I'ET ■ l n Jl* BV llk.il r.» btutiy. 

FREE CASE with 8020A 




0.1% Basic dc accuracy 



New Low Distortion Function Generator 

££222227 model 3010 



New Sweep/Function Generator 

MODEL 3020 



3#CWfC/5/0# 




* Generates sine, square and triangle 
wavefornra 

* variable amplitude and fixed TTL square- 
wave outputs 

• 0. 1 Hz to 1 MHz in six ranges 

■ Push button range and function selection 

■ Typical sine wave distortion under 0.5% 
from O 1Hz to 100kHz 

■ Variable DC offset lor engineering 
applications 

• VCO external mput for sweep- frequency 
tests 




* Four instruments in one 
package— sweep generator, lunc- 
lipn generator, pulse generator, 
tone-burst generator. 

* Covers 0.02Hi-2MHz 

• 1000: 1 tuning range 

* Low-distortion high-accuracy 
outputs 

• Three- step attenuator plus 
vernier conlrol 

• Internal linear and log sweeps 

■ Tone-burst output is front-panel or 
externally programmable 
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THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE - _». . M 

800-223-0474 ADVA 



VISA 



.54 WEST 45th STREET. NEW YORK, NY. 10036 212-687-2224 
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produce a quality line of receivers called the 
Command Series. 

The 10-band model RF4900 is the top of the 
line, and it is an eye opener! Its exceptionally 
handsome styling — a black military-style cabi- 
net with chrome trim — features a brilliant 4- 
digit fluorescent display that works accurately 
on all frequency ranges. The receiver tunes 
continuously from 525 kHz through 30,JrtHz 
(AM/CW/SSB), and from 88 MHz through 
10R MH7 fFMV 




CIRCLE 104 ON FREE INFORMATION CARD 
A dual-speed main tuning drive makes fre- 
quency selection a snap. There is. however, 
some dial backlash that must be tolerated. RF 
preselection is self- tracking, so manual peaking 
is unnecessary. 

Transparent, high-fidelity sound is heard 
through the internal speaker on FM. For com- 
munications, the IF selectivity can be switched 
from wideband to narrowband. Separate treble 
and bass controls allow audio contouring as 
desired; and a calibrated S-meter doubles as a 
battery tester. 



The automatic noise limiler is moderately 
effective against impulse noise, but more clip- 
ping would be desirable. Three separate anten- 
nas are required for the 0.525-3-MHz, 3-30- 
MHi and FM ranges. 

A separate main tuning dial is used on the 
lowest frequency range that provides very rap- 
id tuning, making accurate dialing a little 
touchy. A high number of images can be heard 
throughout the 0.5 25-3- MHz range. 

In the frequency range from 3-30 MHz, the 
model RF-4900 is a different receiver. Images 
are nearly undetectable even in the most 
crowded portion of the frequency spectrum; 
this may be attributed to up-conversion of the 
double superheterodyne design. A variable 
beat-frequency oscillator pitch control allows 
the adjustable selection of LSB/USB modes, 
and a front- pane I trimmer provides easy fre- 
quency calibration. 

The unit's up-conversion capability substan- 
tially reduces IF images. A crystal-controlled 
first oscillator provides remarkable stability; 
good enough in most cases to copy teletype 
signals as well as SSB and CW signals. Band 
switching is very positive. There are no erratic 
switch contacts to cause instability. 

It's a pleasure to tunc through all the fre- 
quency ranges and not have to continually peak 
a preselector control; tracked RF tuning makes 
this possible. 

A separate RF gain control can be adjusted 
to reduce pumping on CW or SSB signals, as 
well as to cut down background interference. It 
can provide up to 45-dB signal attenuation. An 
antenna trimmer may be adjusted to accommo- 
date variations in antenna impedance for opti- 
mum matching. 



Although most users will power the receiver 
on 120 VAC, battery operation is provided. 
Power consumption is 10 watts. 

The dial lights and frequency display can be 
switched off to conserve power during battery 
operation (eight D cells are required). A 12- 
volt jack is accessible on the rear apron for 
mobile use and front-panel jacks are included 
for an external speaker (or earphones), a 
recorder output and an audio input to make use 
of the excellent internal 2-watt amplifier. The 
metal wrap-around cabinet provides distinctly 
superior shielding. 

Sensitivity is reasonably good. Remember, 
the general use of reasonably large antennas 
for the shortwave frequencies makes excep- 
tionally high receiver sensitivity unnecessary. 

The model RF-4900 is a pleasure to use, and 
a worthy competitor in the growing field of 
general-coverage receivers. It is available for a 
suggested retail price of $499.95 from Pana- 
sonic Company, One Panasonic Way, Secau- 
cus, NJ 07094. R-E 
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"Somehow, this garage-opener has gotten on 
a tipper frequency. " 
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THE BIG PLUS + 
Graphic Equalizer 



ASSEMBLED 

$200°° 

KIT 

•120P° 



nut 1 



MilH V*'ti i 



LOADED with Quality Features! 



• Stereo . . . Eleven Bands Per Channel • Extremely Low 
Noise & Distortion • LED Peak Indicators « Center Detent 
("flat") sliders • Built-in "record" Switching • Line and Micro- 
phone Level Inputs/Outputs • Regulated Power Supply • 
Fully Guaranteed • Horizontal or Vertical Cabinets • Kit or 
Fully Assembled • Plus Much, Much Morel . 

Absolutely equals or exceeds overall performance 
and features of any graphic equalizer made today! 



AARON-GAVIN 1NSTRUMLNTS. INC. 
17231 Corla Avenue Tustirr, California 92680 



Yes] I've enclosed S- 



, RUSH mr 



(IOC hurt' 



assempkdcquahzer^di S200-O0. p.p.d. 

.unj.-.Tnl-lt-d.'nij.ilizvr k;i-_ ai $120.00, p.p.d-LJ Hm:.njni.d (dan \3 Vertical [iipTighi) 



Cattfornta reorients include f> stale* m\ 

Name 

Address __„ 

City 



Viso & Musrer Chtitqc ur tiers accepted 



-Sidle. 



.Zip_ 



Card No. 
Exp 
, Ddle 



Bank 
No _ 



Dealer inquiries irviied 
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^NOW YOU CAN SUBSTITUTE 1 

CAPACITANCE AT THE 

FLICK OF A SWITCH 

Phipps & Bird's 
new capacitance 
substitution unit is no 
bigger than your 
hand, yet has a 5- 
decade capacitance 
range. A special dis- 
charge feature 
makes it safe for use 
with sensitive cir- 
cuits; a strong metal 
case makes it sturdy 
for all applications. 

Don't guess: 
switch to certainty. 
By Phipps & Bird. 

Manufacturers of Scientific Instruments 
P.O. Box 27324 Richmond, Virginia 23261 
(804) 264-7590 

Please send units at $95 each. {Check enclosed, 

less 5% cash discount— Phipps & Bird will pay shipping 
charges.) 

Please send units at $95 each. COD. (Phipps & Bird 

will pay COD & shipping charges.) 

Name: 

Firm: 

Address: __^ 

City, State, Zip: 
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The sharpest picture ever achieved 
in big-screen projection TV 

The new Heathkit Screen Star sets a new 
standard in picture quality ior big-screen 
projection TV. The iinest FLO lenses you 
can buy produce one of the clearest, 
brightest pictures ever. 
Imagine watching all your favorite TV 
movies and sports events on a big 6-foot 
diagonal screen. Heathkit's three-tube 
projection gives you brighter, more vivid 
color. And it's a lot easier to build than 
conventional TV's. 

A complete computer system in one 
compact unit 

The Heathkit All-in -One Computer takes 
the guesswork out of selecting a bal- 
anced computer system. It includes 
built-in floppy storage, smart terminal, 
heavy-duty keyboard, 12-key numeric 
pad, Z80 CPU, and 16K RAM expandable 
to 48K — all in one compact unit. ^^^ 

Two Z80 microprocessors mean ter 
minal and computer never share 
power. So both can operate faster 
on more complex programs. And 
there's no better way to learn 
about computers than to build 
one yourself. 







The only computerized home 
weather station lor instant, up-to- 
the-minute weather reports 

Just push a button for reliable weather 
information anytime you need it with 
the unique Heathkit Weather Station. 
It gives you digital readouts of 
F or C temperatures, wind speed in 
miles or kilometers per hour or in 
knots, wind direction, barometric 
pressure, date and time of day, even 
the wind chill factor. 
This microprocessor-based weather 
computer has memory to store data 
and precision infra-red sensing 
devices built into the outdoor trans- 
mitter. And it's very easy to build. 

The finest stereo receiver ever 

introduced by one of the 

leaders in audio technology 

It's loaded with luxury features that 
let you adjust your music to your 
preference. 
Special features include a Precision 
Tuning System (PTS) that automati- 
cally corrects mistuning. 5-section FM 
tuning capacitor gives you maximum 
rejection of unwanted signals for lower 
noise, cleaner sound. Digital frequency 
readout, center tune meter, and flywheel 
loaded tuning are just a few of the lux- 
, ^sjn, - — . . ury touches. Complete 

specifications are in the 
latest Heathkit Catalog. 
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FREE CATALOG 

See all the newest innovations in buifd-if- 
youisell kits in the latest iree Heathkit Catalog. 
It contains nearly 400 exciting kits for your home, 
work oz pleasure. Send today. 



Heathkit 

If coupon is missing, write Heath Co., 

Dept, 020-622, 

Benton Harbor, MI 49022 

Heathkit Products are also sold and serviced at Heathkit Electronic 
Centers (units of Veri techno logy Electronics Corporation) in major 
cities throughout the U.S. See your white pages. 



Send to: Heath Company, Dept. 020-622, 
Benton Harbor, HI 49022 

Yes, please send me a Heathkit Catalog. 
I am not currently receiving your catalogs. 

Name 



Address- 
City 



CL-725A 



. State. 
Zip 
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HITACHI OSCILLOSCOPES 

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi 
oscilloscopes are built to demanding Hitachi quality standards aid are 
backed by a 2-year warranty. They're able to measure signals as low 
as ImV/division (with X5 veitical magnifier). It's a specification you 
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation, 
trace rotation, front panel X-Y operation for all four scope models, and 
X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal 
signal delay lines. For ease of operation, functionally-related controls 
are grouped into three blocks on the color coded front panel. Now here's 
the clincher: For what you'd expect to pay more, you actually pay less. 
Suggested list price of our top line V-302 dual trace 30 MHz is only 
$945.00. The other models comparably less. Check our scopes before 
you decide. 



Hitachi...The measure 
of quality. 



V-302 30 MHz Dual Trace $945.00 

V-301 30 MHz Single Trace $745.00 

V- 152 15 MHz Dual Trace $695.00 

V-151 15 MHz Single Trace $545.00 







HITACHI 

Hitachi Denshi America. Ltd, 

For more information, contact 

Hitachi Denshi America, Ltd.. 

175 Crosswavs Park West, Woodbury. N. Y. 1 1797 

(516)921-7200. 




More 

sensitive to 
your input. 
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AUDIO 



POWER 

LEVEL 





ETER 



Not a wattmeter but an honest-to-goodness power level indi- 
cator calibrated on your amplifier's clipping level. Use it to 
protect your speakers. Inexpensive and easy to build. 



JOSEPH M. GORIN 



OUTPUT METERS ARE BECOMING INCREAS- 

ingly common on high-end audio amplifi- 
ers and receivers. They add visual excite- 
ment to a product and thus help its sales, 
but they have enough other uses so that 
many companies have introduced acces- 
sory meters in the over-SlOO price region 
for audiophile use. The purpose of this 
article is to allow you to build a high- 
quality power-level meter (PLM) for a 
low price. 

Before "moving up" to a higher power 
amplifier, an investment in a PLM, will 
tell you how often (if ever) you drive your 
current equipment into clipping. After a 
short period of use, the PLM will give 
you a good feel for the effects of doubling 
power (adding 3 dB) and answer the 
question of how much power is needed in 
a given installation. Users of biamplifica- 
tion (a system with separate power ampli- 
fiers for woofers and tweeters) can use 
the PLM to see how much more power is 
needed for the woofers than the tweeters. 
I found that my system with 300 watts 
available for the woofers and 25 watts for 
the tweeters, the tweeter amplifiers never 
come close to clipping while the woofer 
amplifiers clip frequently. This knowl- 
edge saved a lot of time and money by 
showing the folly of building higher pow- 
er amplifiers for the tweeters. 

The PLM can help prevent loudspeak- 
er damage. Most loudspeaker failures are 
caused by running power amplifiers into 
frequent clipping. Although musical sig- 
nals contain very little high-frequency 
energy — -almost never enough to destroy 



a tweeter even at high levels, an amplifier 
driven into clipping creates a waveform 
with sharp edges that produce lots of 
high-frequency distortion. The crossover 
passes this energy on to the delicate 



tweeters; causing them to burn out. This 
happens most often with amplifiers in the 
25-watt region. Lower-power amplifiers 
do not have enough power to destroy the 
tweeters and larger ones are run into clip- 
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ping less often. By watching the power- 
level meter, frequent clipping can be 
observed and the level turned down to 
prevent it. This power-level meter is actu- 
ally a voltage rather than power-reading 
device, as virtually all solid-state power 
amplifiers clip at a constant voltage (inde- 
pendent of load impedance), especially 
during transients, and therefore measur- 
ing voltage is a viable method of measur- 
ing maximum power. 

A power-level meter can be used to 
compare the dynamic range of program 
sources (and explain much of the differ- 
ence between FM broadcasts and re- 
cords). It can help you set up the balance 
of your system. Since it is fast and peak- 
responding, it can be modified (see the 
construction section of this article) to aid 
in setting tape recording levels. But, like a 
seconds readout on a digital clock, it is 
very useful for making you feel good 
about your equipment's operation and 
just plain fun to watch. 

How It Works 

A new LED driver IC (LM3914) from 
National Semiconductor has allowed a 
truly low-cost circuit design which, when 
combined with the economies of kit con- 
struction, allow the PLM to sell in kit 
form for only $42. The LED driver IC 
takes an analog input and drives up to ten 
LED's in a bar-graph mode with constant 
current. It also provides a reference volt- 
age, A block diagram is shown in Fig. 1 . 

The use of this IC for both channels 
with a "free" multiplexing technique al- 
lows the entire circuit to be constructed 
on a tiny 2 X 4-inch PC board and 
housed in a single piece of V*-inch walnut 
5'/j inches wide and 2Vis inches deep — 
less than 0.1 board foot — thus saving lots 
of the cost and adding the elegance of 
small ness. 

The complete schematic is shown in 
Fig. 2. Right and left channels operate 
identically. I'll use the right channel in 
discussing the circuitry. Pot R2 adjusts 
the gain of the system so that the highest 
LED indicates clipping in the amplifier. 
If the voltage of the wiper of R2 is posi- 
tive (I'll call this voltage VJ, pin 4 of IC1 
will go negative until the voltage on the 
anode of Dl is — R5/R4 times V hn . Since 
negative feedback always keeps pin 1 of 
ICl-b at zero volts, the current through 
R5 



R6 then is — V r , 
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"R4 X R6. 
as great as the current in R7 (V in /R7) but 
of opposite polarity, making the net cur- 
rent approximately — V Ln /R7. If V^ is 
negative, pin 4 of ICl-a goes positive by 
about 0.6 volt to keep pin 6 at zero volts. 
Diode Dl then is non-conducting, and 
there is no voltage on, nor current 
through, R6. The net current through R6 
and R7 then is V in /R7. ICl-a and its 
resistors thus form an active rectifier, 
such that the current is always — | V in | 
/R7. In this way, the circuit responds 
equally to positive and negative peaks. 
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FIG. 2— COMPLETE SCHEMATIC of the LED power-level meter. The LED's in the two channels are 
multiplexed at s 60-Hz rats by hall-sine voltages from the power transformer 




FIG, 3 — FULL-SIZE FOIL pattern for the printed-circuit board. The single-sided design makes copy- 
ing easy. 



The rest of the circuit forms a peak 
detector and logarithmic converter. Re- 
sistors R8 through Rl 1 and D3 through 
D5 are wired so that their current vs. volt- 
age response is approximately logarith- 
mic. Therefore, if the logarithm of the 
output voltage is less than the input, IC1- 



b pin 3 will turn on D7 and charge up CI 
until the output voltage is equal to the log 
of the input. If the log of the input is less 
than the voltage on CI, ICl-b will turn 
on D6 and CI will slowly discharge 
through R14. Capacitor CI then can 
charge very fast and discharge very slow- 







-Vcc 
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IC2 PIN 4) 



[y, allowing the eye to see peaks that don't 
exist for very long. 

The right channel or left channel is 
routed to the LED driver [C depending 
on the polarity of the 60 Hz power input. 
If the power input is positive, D22 pro- 
vides current to the right channel LED's, 
and the low voltage on the bottom side of 
the transformer pulls current through 
R30 to turn on Ql and short the right 
channel output to the input of 1C3. For 
negative transformer outputs, Ql is 
turned off and the left channel is connect- 
ed to IC3 through R29, and the left chan- 
nel LED's are turned on through D25. 
Thus, the right channel and left channel 
operate alternatively 60 times a second, 
too fast for the eye to notice. 

The LED's used should be high-effi- 
ciency T-l (3.18 mm, 0,125 inch diame- 
ter) LED's, as the average current 
through each is limited to about 10 mA. 
Xciton's XC-309-R and Hewlett-Pack- 
ard's HLMP-1301 both have typical and 
minimum brightnesses of 2 and 1 med 
(millicandella — a unit of brightness) at 
10 mA, respectively, and thus are recom- 
mended. Monsanto's MV5774 is .75 med 
min. The 209 series of LED's is not rec- 



ommended as the typical brightness is 
usually only .5 med at 10 mA and many 
manufacturers don't even specify mini- 
mums. Also, high-efficiency types have 
even greater advantages in pulsed applica- 
tions, which is how they run here due to 
the multiplexing. 

Diodes D23, D24, D26 and D27 form a 
full-wave rectifier that charges C6, the 
main power supply capacitor. Capacitor 
C6 can be small because the large LED 
currents do not come from it, just the 
power supply currents of the IC's. The 
power supply current of 1C3, as well as 
any LED currents, flow out pin 2 of 1C3 
and through D18-D21. This biases the 
point defined to be ground at about 2.5 
volts above the negative side of D6 and 
creates the dual supplies necessary to run 
ICI and IC2. It also reduces the voltage 
across the outputs of IC3 by 2.5 volts, 
thus reducing the power dissipation. 

Construction 

The use of a PC board is almost man- 
datory unless you decide on a different 
mechanical design than mine. Should you 
wish to redesign the system, keep LED 
leads short, and CA and C5 must have 
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PARTS LIST 

All resistors 7. watt, 5% unless 
otherwise noted 

R1, R9, R15, R24, R29— 51,000 ohms 
R2, R16— 25,000 ohms trimmer 

potentiometer 
R3, R12. R13, R17, R26, R27— 100 ohms 
R4. R18— 68, 100 ohms, 1% 
RS, R 19— 33,200 ohms, 1% 
R6, R20— 4,870 ohms, 1% 
R7, R2 1—20,000 ohms, 1% 
R8, R25— 130.000 ohms 
R10, R23, R30— 20,000 ohms 
R11. R22— 10,000 ohms 
R14, R28— 10 megohms 
R31— 150 ohms 
R32— 1300 ohms 
R33— 3900 ohms 
R34, R35— 560 ohms 
R36— 13 ,000 ohms 
C1, C2— 0.1 *iF. polyester film, 10% 
C3— 0.1 ttF ceramic disc 
C4, C5— 3.3 )iF, SO volts, electrolytic 
C6— 220 mF, 10 volts, electrolytic 
Q1— 2N3905 
D1— D17— 1N4148 
D18— D27 — 1N4001 
LED1 — LED20— HLMP-1300 series LED'S 

(Hewlett-Packard) 
ICI— 4136 quad op -amp (Exar, Falrchild, 

Tl or equal) 
IC2 — LM358 low-power dual op-amp 

(National) 
IC3— LM3914 dot/bar display driver 

(National), Radio Shack catalog No. 

276-1707 
T1— wall-plug transformer, 7,2 volts AC, 

200 mA 
Miscellaneous; walnut cover, aluminum 

front panel, PC board, mounting 

hardware. 

Note: The following parts are available 
from Symmetric Sound Systems, 912 
Knobcone Place, Love-land, CO 80537. 
Complete kit model PLM-1 with unfin- 
ished walnut case and unpatnted front 
panel $42.00. Semi-kit model PLM-SK 
consisting of PC board, let, IC2 and T1 
$15.00. Both prices include postage in 
North America. Colorado residents add 
3% tax. The semi-kit will not be available 
alter September 30, 1980. No other sepa- 
rate parts or different combinations are 
available. 

short leads to pin 2 of IC3 and the LED 
anodes. A note about the layout is in 
order. The "circles" (the unbroken trace 
from pin 2 that completely encircles the 
three pads connected to pin 3) around 
pins 3 and 5 of IC2 are a "guard;" they 
reduce leakage from these inputs through 
any contamination of the PC board on 
humid days. It is still wise to clean these 
areas with flux remover after assembly. If 
you are building without a PC board, D7, 
CI, R14 and IC2 pin 3 should all be sol- 
dered together in mid -air, away from any 
breadboard surface. 

Construction with a PC board (Figs. 3 
and 4) is straightforward. Load the resis- 
tors first, then the trimmers, diodes, 
LED's, capacitors and IC's. Because of 
the large number of polarity sensitive 
devices (almost everything but the resis- 
tors), extreme care must be exercised 
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installed. 

4 HOLES, 1/16 DIAMETER 
3/16 DEEP 



the speaker connections; use the copper- 
colored side for low (L) and be sure to 
connect it to the ground or low side of the 
speaker terminals. A polarity error couid 
damage R3 and R17 and the PC board. 

Should you wish to use the PLM in a 
low-level circuit {such as at the tape mon- 
itor jacks) instead of at the speaker termi- 
nals, substitute a jumper for Rl and R15, 
and lift the ground pins of R3 and R16 
off the board. 

Slip the PC boaiM into the case, screw 
it into position, and you are ready to go. 

Calibration 

Table 1 shows the performance of the 
calibrated prototype PLM. Your instru- 
ment can be calibrated in either of two 
ways when used with a solid-state ampli- 
fier. To use the PLM to monitor cali- 
brated peak power, an oscillator and an 




CATHODE 



THE CATHODE IS THE SHORTER LEAD, IT IS 
THE BASE UPON WHICH THE LED CHIP SITS. 
THERE MAY BE A COLORED DOT NEXT TO 
THE LEAD, OR AN ABERRATION IN THE CASE 
DIAMETER. 

FIG. 5— OUTLINE of a typical T-1 size LED 
ahows how the diode is polarized. 

when mounting components. The LED's 
are particularly easy to reverse, see Fig. 5 
for polarity clues. 

The LED's should be mounted as close 
as possible to flush with the PC board's 
edge for a uniform appearance. Some 
LED's might not have long enough leads 
for the holes on LED 7-10, in which case 
another lead can be soldered into the 
board and then onto the LED lead (hat 
was not long enough. Leads of all compo- 

TABLE 1 
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Number of 




Input 


LED's lit 


Right 


Left 


10 


OdB 


OdB 


9 


-2.22 


-2.15 


8 


-4.90 


-4.78 


7 


-7.87 


-7.53 


6 


-10.96 


-10.46 


5 


-14.16 


-13.52 


4 


- 17.44 


-16.67 


3 


-21.03 


-19.84 


2 


-24.62 


-23.32 


1 


-28.28 


-26.61 



Frequency Response 

Left: — 20 kHz @ -.75dB 
Bight: — 20 kHz @ -.73dB 

Pulse Response 

Both channels with 2 dB in 40^S. 
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FIG. 6 — THE CASE is cut out of a single piece of '/.-inch walnut or similar hardwood. Work can be 
done with a table or radial-arm bench saw. 




L-.650-I *- 20 HOLES,. 137+ 0O2D 

HOLE SPACING .175 UNLESS DIMENSIONED 

ALL HOLE-TO-HOLE SPACING TOLERANCES ± .007 

ALL OTHER TOLERANCES ± .020 

MATERIAL: 1/16" BRUSHED ALUMINUM, GRAIN EITHER WAY 

ALL DIMENSIONS ARE IN INCHES 

FIG. 7 — THE FRONT PANEL is formed from a sheet of Yu-inch brushed aluminum. 



nents should be cut very short after sol- 
dering because of the small clearance 
below the board. The construction of the 
walnut case and brushed aluminum as 
shown in Figs. 6 and 7, respectively. 

Use No. 24 speaker wire for connec- 
tions to the right and left channels and 
power transformer. Pass the wires 
through the holes in the PC board from 
the foil side and knot them on the compo- 
nent side. The knot will serve as a strain 
relief. Then solder the leads into the PC 
Board. The polarity is very important on 



accurate AC meter are required for cali- 
bration. Disconnect your speakers and 
drive your power amplifier with the oscil- 
lator at 1 kHz. Adjust the oscillator level 
until the amplifie r output voltage is V om 
(RMS) equals \/P X 8 where P is the 
power level in continuous watts desired 
for the maximum indication on the PLM 
and 8 is the load impedance in ohms. For 
example (V^,, = 28.3 volts for P = 100 
watts, 20 volts for P = 50 watts, etc.). 
Connect the PLM inputs to the amplifier 
continued on page 81 
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TEN FOOT SWAN SPHERICAL is almost opaque 
although aluminum screen mesh reflector sur- 
face is In place. Note Swan's use of squares 
and spokes to create sandwich layers that rig- 
idly support antenna and reflective surface. 
Antenna tilt is handled by telescopic rear sup- 
port rods with lower-ground-iip on hinges. 



EARTH STATION 



Now you can build your own Satellite TV Earth Station in your own backyard 

for less than $999. This month we'll take a look at 

antenna design and how a spherical antenna can be built and erected. 



ROBERT B. COOPER, JR. 

IN THE Al'Crl'ST SF.PTEMRFR AND OCTO- 

ber 1979 issues of Radio-Electronics. 
we discussed the evolution of the geo- 
stationary satellite service for North 
America and described the basics of its 
operation, [n the January issue we 
looked at the hardware in the receive 
portion of the system and discussed 
the various approaches to hardware 
design. We are now ready, with this 
foundation, to begin the task of design- 
ing your first satellite television earth 
receiving terminal. 

Design versus cost 

If money is no object, you probably 
are more apt to buy a private satellite 
terminal than to build one (or portions 
of one). A list, current through the pre- 
paration of this article, of firms spe- 
cializing on a nations] or regional basis 
in the sale of complete TVRO receiving 
systems (either 'turn-key installed' or 
on a hardware piece by piece basis) 
appears in Table 4, The bottom line is 
that you can purchase a first-rate com- 
mercial grade terminal for around 
$5,000 in hardware costs (and install it 
yourself) or have the job done for you 
with every wire in place and every nut 
and bolt secured for less than $10,000. 

By building the terminal yourself, 
you are able to look carefully at the 
many design variations available and 
thus select the various module and 
sub-assembly approaches that best 



suit your own needs and talents. And 
in fact, because there are so many ex- 
cellent designs around, we have already 
engaged in a hit of this selection pro- 
cess for you. We will lead you step-by- 
step through the various choices so 
that you will wind up with a complete 
terminal that best fits your needs. 

Our approach is not to follow any 
single design philosophy. The Howard 
Terminal system, widely copied and 
very good in performance, may be a 
bit on the complicated side for a non- 
experienced builder. The Coleman 



TABLE 1 

Suppliers currently offering turn- 
key-installed home satellite receiv- 
ing terminals and those who also 
offer hardware for do-it-yourself 
installations (*): 

1 . Channel One, Inc., 68 Avalon, 
Newton, MA 02168 

2. HOMESAT, Inc., 3845 Pleas- 
antdale Rd.. Atlanta. GA 
30340 (*] 

3. Gardiner Communications 
Corp., 1980 S. Post Oak Rd.. 
Houston. TX 77056 (•) 

4. Microdyne-AFC, 627 Lofstrand 
Lane. Rockville, MD 20850 (*) 

5. Satellite Television Systems, 
Box 11249. Reno. NV 89510 

6. USTC, P.O. Drawer S', Afton, 
OK 74331 

7. Spacecoast Research, Dept 
B, Box 442. Altamonte Springs, 
FL 32701 



Terminal, originally largely assembled 
from surplus (Bell-system discarded) 
microwave equipment, is in turn per- 
haps too much of a hit-and-miss propo- 
sition since the builder must locate 
many suddenly hard-to-find second 
hand microwave pieces to make it all 
play. 

The antenna portion is a similar case 
in point. Six months ago you had three 
choices : locate a surplus or used parab- 
ola, buy a new parabola, or, build a pa- 
rabola. Many hundreds of people were 
turned onto satellite TV and then sub- 
sequently turned off because they 
couldn't locate a surplus parabola, 
didn't have the spare cash to purchase 
a new parabola, and felt unqualified to 
construct a homebrew one. Now, with 
the passage of time, a really low-cost, 
high-performance non-parabolic an- 
tenna has made its appearance, we 
shall shortly see. 

Our design philosophy here will be 
to simply borrow the best technology 
that exists at this time from several dif- 
ferent sources. We'll make you this 
promise. Over the next few issues of 
Radio-Electronics, you'll learn how to 
build your own complete terminal, in- 
cluding antenna, an ultra-low noise 
GaAs-FET LNA. and a twenty-four- 
channel frequency-agile receiver that 
ends up at VHF channel 3, 4 or 5 with 
a modulated NTSC RF output for un- 
der $1,000. You read right ... the whole. 
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complete terminal, including antenna, 
for under SI, 000. 

Where do you put the gain? 

There is passive and active gain re- 
quired in the system. In the antenna 
portion (passive gain) the minimum 
gain required is a function of where 
your location falls on the satellite's 
EIRP pattern (see the September and 
October 1979 issues for a complete ex- 
planation). For discussion, we'll say 
you need at least 40 dB of passive gain 
in the system. That's a ten-foot mini- 
mum reflector surface any way you cut 
it. However, a 1 2 -foot surface is even 
more desirable. 

The decision on how much gain to 
design into the active portion (i.e., the 
LNA and the receiver) is more difficult 
to make. That's because we need signal 
gain for two reasons: 

1. To amplify the 4 GHz signal 
voltage to a level where the de- 
modulator can recover video 
(and audio) from the satellite 
signal, and, 

2. To overcome (or override) the 
receiving system noise tem- 
perature 

Ideally, system noise temperature is 
set entirely by the low-noise capabilities 
of the first LNA stage(s). In the real 
world, the noise factor for the system 
is typically set by this plus the internal 
noise figure of the receiver stages. 
There are two types of 'noise' to be 
considered in the receiving system. 
Every amplifier stage (even a video 
amplifier) has a noise factor. However, 
when computing noise figure, it is often 
convenient to look at any device in the 
receiver that has 'loss' as a noise source 
as well. In this regard, a mixer stage 
(i.e., a stage that converts one incom- 
ing frequency to another outgoing fre- 
quency) has loss and therefore it con- 
tributes 'noise' to the overall system. 

In modern receivers there are two 
approaches to getting the 4-GHz satel- 
lite input signal down to a low enough 
frequency where the modulation con- 
tained on the carrier can be demodu- 
lated to baseband. A single conversion 
receiver (i.e.. the Coleman approach) 
takes you from 4 GHz to an IF of 70 
MHz in a single conversion (or mixing) 
step, A double-conversion receiver gets 
you to 70 MHz from 4 GHz in two 
steps; the first typically takes you down 
into the l.2-GHz region (although the 
selection of a high IF is entirely up to 
the receiver designer and could be any 
place from 500 MHz to 2,000 MHz) 
while the second mixes on down to the 
pretty much standard 70-MHz region. 

The design approach we are going to 
follow here is the single-conversion 
option. However, this is offered with 
the understanding that in some ways the 
performance of a double-conversion 
receiver is superior to the single-con- 
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FIG. 1 —GAIN REQUIREMENTS for three receiver approaches. Single-conversion receiver with bipolar 
LNA and passive mixer is shown in a. Single-conversion receiver with GaAs FET LNA and GaAs FET 
active mixer Is shown in b. Do ubte-con version receiver with a bipolar LNA is shown in c. 



version design set forth. In a double- 
conversion receiver, image rejection, 
stability and perhaps even selectivity 
can be better than in a single-conver- 
sion design. But, double-conversion 
techniques are more costly. They re- 
quire that you have access to test equip- 
ment that you probably do not have 
available (adjusting and aligning a 1.2 
GHz high IF does require some equip- 
ment not commonly available); and for 
home use, the trade offs seem to favor 
the single-conversion approach. 

At the risk of oversimplifying the ra- 
tionale for choosing a single-conversion 
approach, see Figure I. Here we see 
that double conversion has a price tag 
attached to its 'perhaps' superior per- 
formance; you need more total system 
gain in order to make the double-con- 
version system perform properly. And 
gain not only costs money in parts and 
time, it also increases the complexity 
of the receiver. 

Note in Fig. 1 that we are looking at: 

1. A single-conversion receiver 
using a bipolar LNA and a to- 
tally passive mixer (left hand 
side): the gain required is 90 
dB. 

2. A double-conversion receiver 
using a bipolar LNA: the gain 
required is 90 dB (minimum), 

3. A GaAs-FET LNA front end fol- 
lowed by a GaAs-FET active 
mixer that single-converts 
down to the 70 MHz IF: the gain 
required is 70 dB. 

In all fairness, one could design a 
double-conversion receiver with an 
active GaAs-FET high mixer and this 
would in turn reduce the total gain re- 



quirements of the system since our 40 
dB of LNA gain is largely predicted 
upon the noise-factor contribution of 
that first mixer stage (the one that gets 
us away from 4 GHz). However nobody 
has yet done this and as we are stick- 
ing with proven designs at this point 
the comparison of gain requirements 
remains valid for now. 

What does all of this mean? Simply 
this. If you wish the system-noise tem- 
perature to be determined by the first 
LNA stage(s), and we do. we have to 
build enough total gain into the system 
at 4 GHz to insure that the noise con- 
tribution of that first mixer is over- 
ridden by the LNA stage(s) in front of 
it. By replacing the passive mixer (the 
mixer that gets us away from 4 GHz 
down to a lower IF) with an active 
mixer, we shift the noise contribution 
(i.e., mixing loss) of the first mixer out 
of the loss column and replace it with a 
gain or in the worse case a unity-gain 
device that makes no significant con- 
tribution to the system-noise factor. So 
where we previously required gobs of 
gain at 4 GHz to overcome the noise 
factor or mixing loss of the high {or 
only) mixer stage, we now require 
much more modest amounts of gain to 
establish our LNA first-stage noise 
figure as the primary noise factor in 
our electronic receiving system. 

Electronic gain is least expensive to 
come by at the lowest frequency to be 
used in the RF portion (the 70 MHz IF) 
but unfortunately we cannot place all 
of the gain here. Some gain must go at 
4 GHz as well. In Fig. 2 we see two 
options open to us. 



OPTION ONE 



OPTION TWO 



BIRKILL LNA 
(4 STAGES); 
BIPOLAR. 
$175.00 



COLEMAN Ga As FET 
LNA 12 STAGES); 
SI 75.00 



PACKAGED DOUBLY 
BALANCED MIXER 
(VARI-L DBM-500); 
S75.Q0 



3.63 TO 

4.13 GHz 

LOCAL OSC.AVANTEK 

VTO 8360. 

SI 25.00 



COLEMAN GaAs-FET 
ACTIVE MIXEH; 
S1C0 



70MKzlf 

OVERALL COST S375.00 
PLUS ANTENNA 



IHilf- 



7DMHzlf 

OVERALL COST -$400 
PLUS ANTENNA 



RG. 2-TWO DESrGN APPROACHES to receiving satellite broadcasts. The Birkill approach is shown 
in option 1 while the Coleman approach is shown in option 2. 



1. As the balance of this article 
installment shall show, the 
most cost-effective approach 
to the antenna today is the 
Swan Spherical TVRO antenna. 
II you are not a particularly 
sharp trader or buyer you will 
still be hard pressed in most 
sections of the U.S. A to spend 
more than $300 building this 
antenna. 

2. In option one (Fig. 2t we could 
build a four-stage bipolar LNA 
(the so-called Birkill HXTR 
series LNA named after its de- 
veloper Steve Birkill). follow 
this with a state-of-the-art 
doubly-balanced (passive) mix- 
er such as the VARI-L DBM 500 
4 GHz to 70 MHz (IF) package, 
and end up at 70 MHz with a 
total cost to that point of $675 
including the antenna. 

3. In option two (Fig. 21 we can 
build a two-stage Coleman 
GaAs-FET LNA and follow this 
with a single-stage Coleman 
GaAs-FET active mixer, again 
ending up at a 70 MHz IF for a 
total material cost of S700 in- 
cluding the antenna. 

This would seem to suggest that the 
two approaches in getting 4 GHz ener- 
gy out of the air and down to a man- 
ageable IF such as 70 MHz are very 
similar in cost. The truth is that the op- 
tion-one approach has probably just 
about come to a resting place in costs 
(for the next year or so) while the GaAs- 
FET-approach is still largely dependent 
upon the $80 to SI 00 price tags on the 
GaAs-FETs themselves. With GaAs- 
FET prices starting to tumble, the cost 
of this approach may well be down 
another $100 or so before spring. That's 
one reason to seriously consider this 
approach. Another more compelling 
reason is that this approach uses far 
fewer devices overall; and as those 
Murphy Law believers know well, the 
more stuff you cram into a box, the 
more apt something is to go wrong 
when you can least afford the time or 
expense to fix it. Note that in both ap- 
proaches we are using a newly avail- 



able Avantek VTO 8360 oscillator 
module to provide the local -oscillator 
drive to our chosen mixer. We'll look 
more closely at the VTO 8360 in the 
next part of this series of artides. 

Finally, in Fig. 3. we see how we are 
going to process the 70 MHz IF signal 
and what it is going to cost us. We 
have some gain stages at 70 MHz, a de- 
modulator to extract the video modu- 
lation from the 70 MHz IF signal along 
with a few relatively simple baseband 
processing circuits, a demodulator to 
create audio from our 6.8 (or 6.2) MHz 
aural subcarrier, a VHF modulator to 
convert our baseband video and audio 
back to a NTSC compatible VHF TV 
channel (such as channel 3. 4 or 5) and 
a power-supply section which will pro- 
vide operating voltages for the system. 
The total system cost (if you want to 
start budgeting your pennies now) is as 
follows: 

1. Swan Spherical TVRO Anten- 
na; $300 (or less) 

2. 4 GHz front end to 70 MHz IF 
segment: $375 to $400 

3. 70 MHz IF. baseband process- 
ing and VHF TV channel mod- 
ulator with power supply; $250. 



70-MH; INPUT 
FHQM4GH7-TQ- 
70 MH* MIXER 




$25,00 

VHF TV CHANNELS 
3, 4 8 5 OUTPUT 

FIG. 3 -METHOD AND COSTS of converting the 
70-MHz IF to a VHF HF signal suitable for con- 
nect^ to the antenna terminals of a TV receiver. 



That brings us sufficiently in under 
$1,000 to allow you to indulge in some 
packaging of the system following a 
card cage approach if you wish and still 
have a little change left over for unex- 
pected expenses. 

Swan spherical TVRO antenna 

There are several excellent reasons 
why the Swan TVRO antenna design is 
the best and most logical choice for the 
home builder: 

1. Materials- Everything called 
for can be procured locally. 
Steel or aluminum pipe, tubing 
(round or square stock) plus 
aluminum window screening, 
and common hardware such 
as machine bolts, are all that 
is required for the reflector 
system. The feed-antenna is 
constructed from galvanized 
sheet metal. 

2. Cost-S300 Give or take very 
little Although, if vou are a 
good shopper in metal yards 
you might shave as much as 
$100 from the total cost. 

3. Complexity Far less complex 
to create the 'spherical sur- 
face' design than to create a 
comparable parabolic surface. 
The principle is easy to grasp 
and uncomplicated to dupli- 
cate. 

These factors alone should make the 
antenna very appealing. However there 
is a golden bonus with the spherical 
sections; the antenna is capable of 
'looking at' many satellites at the same 
time. See Fig. 4. 

The spherical antenna has such a 
gentle curve to its surface that it can 
"see" a 40 degree wide portion (or 
span) of the orbit belt effectively. The 
antenna is fixed, permanently, on the 
ground with the center pointed in a pre- 
determined direction. We'll see how 
that works shortly. Every geostationary 
point-source in front of the antenna has 
a focus point out in front of the reflector 
surface. But this focus point changes 
for different angles of arrival. A satel- 
lite located directly on boresight will 
have its focal point directly in front of 
the center of the Spherical surface 
while a satellite west of the boresight 
point will focus slightly east of the cen- 
ter point. Conversely, satellites east of 
the boresight focus slightly west of the 
center point. 

With this geometry, one moves the 
location of the focal- or feedpoint-an- 
tenna {left and right along a line parallel 
to the reflector surface) to switch from 
one satellite to another satellite. If you 
can leave the reflector stationary and 
move only the focal-point (or pickup) 
antenna, could you not actually install 
two or more pickup antennas so as to 
simultaneously receive two or more 
satellites? The answer is yes; some- 
thing that cannot be done with a normal 
parabolic antenna. 
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SPHERICAL 

PARABOLIC 
FIG. 4 -PARABOLIC VERSUS SPHERICAL an- 
tennas. Normal parabolic dish antenna focuses 
all incoming energy onto a single focus point 
and as a result receives only one satellite at a 
time. To receive a different satellite the para- 
bolic antenna must be redirected. The less 
radical curvature of a spherical antenna per- 
mits simultaneous reception of numerous 
satellites spread over up to 40 degrees of sky 
arc. Different satellites within the 40-degree arc 
can be received by moving the focus-point an- 
tenna or multiple satellites can be simultane- 
ously received by using multiple focus point 
antennas. 

How does it work? 

Both the parabolic and the spherical 
reflector surfaces work on the same 
principle. The reflector surface is 
curved, in both dimensions. A 'cup' is 
formed and the center of the cup on a 
parabolic is directly in line with the 
satellite. All of the energy that is inter- 
cepted by the reflector surface is redi- 
rected towards a central focus-point. 
In a good efficiency parabolic antenna, 
approximately 55% of the total energy 
intercepted by the reflector surface 
ends up within the feed- or focal-point 
antenna. 

But, the curve of the spherical an- 
tenna is very shallow; it is curved (or 
indented) sufficiently to cause the en- 
ergy to focus but not so curved as to 
cause the RF energy to only focus 
when the reflector's center and the 
satellite are in-line together. In Fig. 4, 
we have a slightly exaggerated illustra- 
tion of the primary difference between 
the parabolic (on the left) and the 
spherical reflector surfaces. The para- 
bolic, because of its boresight require- 
ment, 'sees' only a single satellite (or 




FIG. S-THREE SWAN SPHERICALS at the Bts- 
bee, Arizona test range of Oliver Swan. From 
left to right, 14-tooter, 1 (Mooter and huge 19- 
f ooter on right. 

spot in the sky) at a time. The spheri- 
cal sees every satellite location along 
the orbit belt over a region ± 20 de- 
grees from boresight (the center of the 
reflector straight ahead). Actually, the 
spherical surface can "see'' farther than 
that but the focal-point antenna has dif- 
ficulty recovering wavefront energy 
offset from the boresight heading by 
more than 20 degrees. Look closely at 
Fig. 4; several separate feed -point an- 
tennas (the squared-off cups) are in 
place, each receiving energy from a 
separate satellite along the belt. Figure 
5 shows three spherical antennas. 

Aiming the antenna 

If the spherical can see a 40-degree 
portion of the orbit belt, how do you 
decide where to center or "boresight' 
the reflector surface? Most logically, 
you want the antenna to look (effective- 
ly) at as many satellites as possible. If 
one of those satellites is to be RCA's 
SATCOM FI (located now at 136 de- 
grees west), it follows that since all 
Other U.S. and Canadian satellites are 
east of that point, the 40-degree arc 
taken in by the spherical shall have as 
its most western point 136 degrees. 
That says that the boresight or center 
shall be 20 degrees less than 136 degrees 



(136-20) or 116 degrees. And this sug- 
gests your useful view will extend from 
% degrees west to 136 degrees west. 
Which takes in WESTAR I at 99 de- 
grees, the three ANIKs (of which 
ANIK-B at 109 degrees is the most im- 
portant), SATCOM FI at 119 degrees, 
WESTAR II at 123.5 degrees, COM- 
STAR I at 128 degrees. SATCOM Fill 
at 132 degrees and FI at 136 degrees. 
Since you have nothing between 96 
(the eastern end when boresighted at 
1 16 degrees) and 99 degrees, and FI at 
1 36 degrees contains a fair amount of 
(cable TV related) video, it might be 
wise to shift the boresight a couple of 
degrees west to say 1 18 degrees so as 
to be sure that the important FI bird is 
well within the visible orbit belt for the 
antenna. 

How do you do this? Drive a stake 
in the ground representing where you 
would like the center of the reflector to 
be. Use a surveyor's transit or quality 
compass and find true north. That's 
true north, not magnetic north; you'll 
have to correct for the difference in 
your area. The local airport control 
tower can tell you what your correc- 
tion factor is. Drive a second stake so 
that the first one and the second one 
make a corrected-for-magnetic-north 
line that runs north and south. 

Now take a transit or quality protrac- 
tor and determine from your location a 
point in the sky that is over the equator 
118 degrees west of Greenwich. Drive 
a third stake in line with the first stake 
and the line between stake I and 3 wil! 
be your boresight line. Left, or east 
(for northern hemisphere readers) 20 
degrees and right (west) 20 degrees will 
be the extent of your orbit arc view 
with the Swan spherical antenna. 

Now to create the spherical reflector 
surface. The photos here show how 
Oliver Swan, who developed the an- 




MEASUHENIENTS - 10' WILL HAVE 30' RADIUS POINT |A)/|B|, 15' FOCAL 
POINT (A)/(C> AND APPROXIMATELY 6" DEPTH (AI/fE). A 14-F00TER 
WILL HAVE 42' RADIUS POINT (A)/(B), 2V FOCAL POINT (A)/(C> AND 
APPROXIMATELY 8" DEPTH (A)/(E). A 16' SPHERICAL SURFACE WILL 
HAVE 48' RADIUS POINT (A|/(B), 24' FOCAL POINT (A)/(C) AND APPROXI- 
MATELY 10 " DEPTH. 
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ALIGNMENT - STAKE BORE-SIGHT 
LINE (A)/(B1. (A) IS CENTER AND BACK- 
MOST PORTION OF SPHERICAL SUR- 
FACE. (B] IS RADIUS POINT. (0 IS 
FOCUS POINT. 



IF ANTENNA HAS FIELD-ADJUSTABLE TILT ANGLE 
BUILT-IN, KEEP SPHERICAL SURFACE VERTICAL (USE 
INCLINOMETER) UNTIL SURFACED; <B) TO (DJHEIGHT 
IS t/2 SPHERICAL HEIGHT. RADIUS MEASURING 
WIREWOULD SECURE AT (B). 



FIG. 6- DETERMINING RADIUS point and focal point of the spherical reflector surface. The spherical 
reflector surface is as high as it is wide. 



tenna, has assembled them in the past. 
A detailed construction manual is avail- 
able but an alert person can quickly 
see what is involved: 

1. A ten-foot spherical antenna 
will have the gain of a 12-foot 
55%-efficient parabolic anten- 
na. A 14-foot spherical will 
have the gain of a 16-foot para- 
bolic A 16- foot spherical will 
operate fike an 18- foot para- 
bolic. (The height of the spheri- 
cal surface is the same as the 
width. Therefore, when we 
speak of a 12-foot spherical 
surface, the surface is actually 
12 feet high by 12 feet wide.) 

2. All initial ground-staking 
measurements are made with 
three reference points; the 
center of the reflector-surface 



point (point A in Fig. 6), the 
radius point (point B in Fig, 6) 
and ultimately the focal point 
(point C in Fig. 6). The radius- 
point distance is three times 
the desired width or aperture 
of the spherical ; a 30-foot radi- 
us for a 1 0-foot reflector sur- 
face. The focal point (which 
will become important after 
the reflector is completed) is 
1.5 times the aperture (or 1/2 
the radius point) and this is 
where your feed-horn pickup 
antenna will mount. 
Having established the boresight line 
and the radius measurement point, 
create a system to measure within 1/16 
of an inch from the radius point to any 
point on the reflector surface. The 
radius-point tie-down for the measur- 






ADDITIONAL 

Satellite television enthusiasts 
interested in learning more about 
the mechanics of satellite TV re- 
ception, and the wide variety of 
hardware and programming op- 
tions available may find one or 
more of interest: 

1. Satellite Study Package- De- 
signed to gently lead you into 
the world of geostationary 
satellite communications; in- 
cludes 72-page handbook that 
explains in lay terms the com- 
plete satellite TV story, shows 
how the system works, what 
services are available, lists 
dozens of sources for hard- 
ware and equipment. Plus - 
includes 22 x 35-inch four- 
color two-sided wall chart 
depicting all 30-plus TV carry- 
ing geostationary satellites, 
what each carries and how 
each operates. Order "Satel- 
lite Study Package" for $15 
(first class mail shipment) in 
U.S. and Canada, $20 else- 
where (in U.S. funds) from: 
Satellite Television Technol- 
ogy. P.O. Box 2476, Napa, CA 
94558. 

2. Satellite Terminal Construc- 
tion Manuals -Three separate 
manuals designed to help you 
build your own TWO termi- 
nal. Swan Spherical TVRO 
Antenna manual completely 
describes the spherical TVRO 
antenna system with elaborate 
photos and drawings. Howard 
Terminal manual describes 
complete bipolar LNA system 
plus 24-channel frequency 
agite (tuneable) receiver using 
off the shelf parts and state- 
of-the-art technology Very 
high quality receiver that can 
be duplicated (with bipolar 
LNA) for well under $1,000 in 
parts. Coleman TD-2 manual 
describes starting off with 
surplus electronic equipment 
and building complete termi- 
nal for approximately $500. 
but, also includes Robert 



SATELLITE DATA 

Coleman -designed GaAs-FET 
LNA stages, active GaAs-FET 
mixer and Avantek tuneable 
LO package. Manuals are 
priced at $30. each in U.S. and 
Canada, $35 each elsewhere 
(U.S. funds); or order al! three 
manuals for package price of 
$80 from: Satellite Television 
Technology. P.O. Box G, Ar- 
cadia. OK 73007. 

3. Satellite Seminars -A series 
of three-day seminars held 
periodically throughout the 
year at various U.S. locations: 
current Satellite Private Termi- 
nal Seminar (SPTS) is being 
held February 5. 6 and 7 in 
Miami, Florida. Conducted as 
a teaching seminar with 
course instructors, course 
guide books, manuals in- 
cluded, plus exhibits from 
satellite TV hardware manu- 
facturers. Sessions are even- 
ly divided between the tech- 
nology of building low-cost 
terminals and business ses- 
sions designed to help people 
enter the field of marketing 
private terminals to home- 
owners Next session after 
Miami is scheduled for San 
Francisco Bay Area of Cali- 
fornia In June. For information 
contact: SPTS '80. P.O. Box 
G, Arcadia. OK 73007 (405- 
396-2574) 

4. Satellite TV Monthly Publica- 
tion -A monthly magazine 
prepared in a newsletter for- 
mat; Coop's Satellite Digest 
is edited and published by 
Bob Cooper Mailed first class 
mail, covers the latest changes 
in satellite programming, 
satellite operations, and the 
technical progress of the low- 
cost receiving terminals. Sub- 
scription price is $50 per year 
in U.S. and Canada. $75 (in 
U.S. funds) elsewhere from: 
Coop's Satellite Digest, P.O. 
Box G, Arcadia. OK 73007. 
Sample copy for $5.00. 




FIG, 7- SPHERICAL SHAPE is created by gent- 
ly shaping the contour with 10x24 adjusting 
screws spread from center of reflector surface 
outward along spokes. Actual tweaking Is done 
with a measuring device extended from radius 
point stretched taut to antenna surface. 




FIG. 8-SURFACE IS COVERED with aluminum 
window screen and tacked into place at 2- to 3- 
inch Intervals with self- tapping metal screws. 

ing wire/tape must be 50% of the height 

of the spherical reflector surface (if the 
width is 10 feet, the height wi!! be 10 
feet; which places the radius point tie- 
down 5 feet above ground, at a dis- 
tance of 3 times the aperture of the an- 
tenna out along the boresight line). 

To create the spherical curvature the 
framework for the reflector surface 
needs to be adjustable so that you can 
pull in the surface area to the 1/16-inch 
accuracy required using the radius 
point as a measurement tie-down. 
Swan's approach is shown here photo- 
graphically: 2- and 4-inch 10:24 machine 
screws are simply adjustable jack 
screws that allow the outermost square 
tubing pieces to flex slightly to achieve 
the required curvature. See Fig. 7. 

Surfacing of the spherical is handled 
with common aluminum window screen- 
ing. Using 32- to 36-inch-wide material 
(it must he aluminum or metal to be re- 
flective), the holes should be no more 
than ] /8th inch across to maximize the 
reflector surface efficiency and mini- 
mize RF signal leakage through the 
surface. Figure 8 shows how the screen 
is attached to the frame. 

There are a few caveats concerning 
the construction of your own Swan 
spherical antenna: 
1. Be accurate The gain of the 
antenna is directly related to 
the care put into the surface 
accuracy. In turn, the surface 
accuracy (as measured from 
the radius point such that 
every point on the reflector's 
covered surface is within a 
± 1/1 6th inch accuracy of all 
other points on the surface) is 
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a result of the care you put 
into the supporting structure. 
The framework must be rigid, 
capable of taking wind (and, if 
applicable, ice) loads and ad- 
visably, easy to work with. 
Be careful. No unsupported 
surface areas on the antenna 
should be larger than approxi- 
mately 5 inches by 5 inches. 
Think of the surface as a gi- 



gantic patchwork quilt rather 
than a single reflector surface. 
Each patch is an area of some 
dimension and shape support- 
ed on three or four sides by 
tubular steel members on the 
backside. The total surface is 
the sum of all of the patches 
added together and the ac- 
curacy of the sum is the final 
result of how closely the flat 




EXAMPLE a ■ ELEVATION ARRIVAL 3IT; 

REFLECTION ANGLE TO HORN 30° 20" * 10", 







EARTH SURFACE 



TILT ANGLE OF SPHERICAL ALLOWS USER TO ADJUST POINT OF ARRIVAL ABOVE 
GROUND (AND ARRIVAL ANGLE) OF FOCUSED SIGNALS] RELATIVE TO HORIZON 
TILTING ANTENNA 'SACK' CAUSES FOCUSED SIGNALS TO APPEAR NEARER TO 
GROUND, SEE TEXT. 
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FIG. 9-TILTING THE SPHERICAL reflector surface back permits the user to adjust the angle of the re- 
flected signals with respect to the ground. 
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tr HORN FOR FOCAL LENGTH/DIAMETER IF/01 OF 1.5 TO 1. 

LAYOUT CAREFULLY ON SUITABLE MATERIAL (28 GAUGE ZINC 
LATED STEEL). NOTE OUTER (MOUTH) DIMENSIONS AND FLANGE 
OPENING DIMENSIONS OVERLAP (LOWER LEFT) ALLOWS LAPPING OF 
=2 'LONG SIDE OPENING' DURING SOLDERING OPERATION. EXTRA 
1/2" TRIM PIECE AT FLANGE END ALLOWS PRECISE TRIMMING OF 
SMALL END WITH METAL SAW. A SIDE TRIMS AT 12* WHILE a SIDE 
TRIMS AT 10'. FLANGE PLATE SKETCH SHOWN MUST MATE W!TH 
EQUIVALENT FLANGE ON LNA. A. B. C, D DIMENSIONS (NARROW 
END OF HORN) TO RIGHT. 



FLANGE ENO DIME 
(MATERIAL CUT SIZE) 

A ■ 1- 11/16" 

B ■ 13/16" 

C = 2-S/16" 

■ 1-3/8" 




COMPASS CENTER POINT 
. FOR SCRIBING PORTION 
f OF CIRCLE FOR HOHN 



2-5/6" - 
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FLANGE ON SMALL ENO OF HORN MUST MATE WITH 
FLANGE ON LNA INPUT ANO MATE WITH TAPERED END 
OF HORN AROUND CIRCUMFERENCE OF 25/18" X 
I -3/ 18" CAVITY OPENING IN PLATE. USE LNA PLATE 
FOR MODEL 
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FIG. 10-23-INCH HORN PATTERN shows how to cut and form hom of focal-point antenna out of 
sheet metal. 



FIG. 11-DEEP-THROATFEEL7HORN (right) with 
commercial LNA (left). Feedhom is construct- 
ed from galvanized steel, uses carefully weld- 
ed seams following the pattern shown in Fig. 
to. Flange at rear (narrow) end of feedhom 
tapers to mate with WR-229 flange on input to 
LNA. 

{i.e. non-curved) surface of 
each patch is within the + 1/16- 
inch accuracy required. So 
think out the support struc- 
ture carefully and design it so 
that you have no patch areas 
larger than say 5 inches on a 
side. 

The feed theory 

The feedhom is a very unusual de- 
sign and there are proprietary rights of 
value here for the developer Oliver 
Swan. Suffice to say that the basic 
spherical antenna shown has phase ud- 
tarice (as in lead) while the feedhom 
has phase delay. The advance of the 
reflector surface is self correcting with 
the delay of the special feedhom as 
long as the incoming plane wavefront 
is within ± 20 degrees of the antenna's 
boresight. It is this phase relationship 
which falls apart beyond the 20-degrees- 
off-boresight point, destroying the ef- 
fectiveness of the antenna system over 
off-boresight points beyond the 20 de- 
gree limits. 

Keep in mind that the focus point 
varies for different azimuth angles of 
arrival. Remember that a signal from a 
satellite located dead-on the boresight 
path will be directly in front and in the 
middle of the antenna. But, signals 
from satellites stationed to the left or 
right of boresight will arrive at a focus 
point right and left (i.e.. reversed) 
from the center boresight point. 

There is also one other factor to be 
aware of in designing the antenna sys- 
tem; tilt angle. As shown in Fig. 9 the 
designer can decide just where he 
wants his signal above ground (i.e., 
how close to the ground or how high 
up) by changing the up-and-down angle 
of the reflector surface. For discussion, 
a reflector surface straight up and 
down is said to be perpendicular to the 
earth. In fact this is how you build and 
surface it regardless of the ultimate tilt 
angle that is to be used. After construc- 
tion, on hinged pieces, the antenna is 
tilted back to the desired tilt angle for 
your location. A simple string and 
plumb-bob can be used to establish a 
vertical reference line and an inexpen- 
v on turned on page 83 
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Part 2 — If you've wished for an intelligent robot to do your 
chores, you'll be interested in some design 

problems and their solutions. martin bradley weinstein 



LAST MONTH WE BEGAN THIS SERIES ON 

android design with definitions of rele- 
vant terms and discussions of physical 
and mechanical goals. Now, we'll take a 
look at how we can satisfy the design goals. 

Defining the problem of vision 

Exactly what can we hope to accom- 
plish by providing our machine with a 
visual input? For that matter, what 
should we want to accomplish? 

We have set collision avoidance as one 
of our goals. So we might ask that obsta- 
cle recognition be assigned to a visual 
subsystem. 

We have to locate both external objects 
and the position of manipulator arms and 
hands in three-dimensional space. That 
certainly is a visual task, and one that 
calls for binocular parallax vision. 

In addition to observing objects as 
obstacles, there are a given number of 
objects we will want our machine to be 
able to recognize and identify. Those 
include doors, doorknobs, stairways, and 
power receptacles at the very least. 

If we were to deal with even as complex 
an image as a low-grade video camera 
yields, we would need enormous amounts 
of very fast memory and huge chunks of 
processor time. 

Would we be as well off with some- 
thing as crude as a 64 X 64 or even 32 X 
32 pixel array? 

Figure 3 shows a portrait of the author, 
adapted from a photograph using high 



contrast techniques and mezzo dot ink- 
ing. The artistry was performed by John 
Scavnicky, to give credit where it is due. 
Figure 4 shows the same portrait resolved 
into a 32 X 32 array of single-bit (black/ 
white) data. 

Is that I K array fine enough for object 
recognition? That depends on what you 
want your machine to be able to do. A 4K 
array might be belter, and we might want 
to consider more than one bit of video. 
But you can get the 32 X 32 array by 
scanning a CCD or photodiode matrix! 



There are other simple digital scanning 
techniques available, too, which we hope 
to cover in future articles. 

Is one picture worth 1000 bits? 

If wc wanted our visual system to see 
any given image exactly, time after time, 
we could establish a mask within its mem- 
ory and match every incoming image 





FIG. 3— RESOLUTION is a significant parameter 
to consider when designing the visual system. 
The above is a high contrast portrait of the 
author. 



FIG. 4— WHAT THE ANDROID SEES. Above 
shows the portrait in Fig, 3 resolved into a 32 X 
32 array of single-bit black-and-white data, 

until one matched perfectly. That ap- 
proach might be valid, for example, if we 
wanted our machine to recognize dollar 
bills placed in a receiving tray that was 
always centered at arm's length. 

So even with the reduced data require- 
ments of a fairly crude scan, we will want 
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to include some mechanism— probably in 
software — for extracting salient features 
and applying them to the recognition 
task. 

Of great help in this task is a memory 
scheme called Content-addressable 
jWcmory, or CAM. One company, Semi- 
onics (41 Tunnel Road, Berkeley, CA 
94705) has available a 4K byte static 
CAM board for Z-80 and 8080 systems 
called REM, for Recognition Memory. 
The board itself is $325, a 4K firmware 
package of REM routines another $80. 

Content Addressable Memory, as its 
name implies, is an arrangement of stan- 
dard memory with a large number of 
logic gates which permits the memory to 
be searched according to its contents. 

All CAM in a system is searched in 
parallel. The search can be designed to 
extract either all data identical to a search 
cue, or all data in a set corresponding to a 
subset used as a search cue (for example, 
from a personnel file, all blonde-haired 
blue-eyed former employees from Cali- 
fornia), or the data most closely matching 
the search cue. 

Because the search is conducted in par- 
allel, it is very fast. And the ability to 
score for closest match makes it particu- 
larly useful to pattern recognition tasks. 

Depth perception 

Let's make two assumptions: first, that 
our visual information is addressable 
from the perspective of a defined X-Y 
matrix; and second, that we can use iden- 
tical feature extraction software on each 
of two image sensors. 

Then, if we arrange the two electronic 
"eyes" so that they can rotate separately 
from the platform they sit on, and the 
platform can rotate; and if we arrange so 
that the "crosseye" angle from perpen- 
dicular is kept complementary and equal; 

TWO ROTATING CAMERA 
PLATFORMS. LINKED FOR 
JOINT MOTION 



EXTERNAL OBJECT BEING 
SIGHTED AND RANGED 
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SENSOR 
PLATFORM 
ROTATES 
INDEPENDENTLY 



FIG. 5— OVERHEAD VIEW OF SENSOfi PLAT- 
FORM. Sensor platform rotates while both cam- 
eras are mounted on platforms that also ro- 
tate. 

we can use a simplified version of simple 
geometry to determine the distance to an 
object, and the direction, plus the object's 
height. 

Figure 5 shows one possible arrange- 
ment of a sensory platform in the an- 
droid's "head." The left and right camera 
turntables could be linked by gears or 
belts, if desired, or electronic means 
could be employed. 




LEFT FEEDBACK 
SERVO POT 



LEFT RIGHT 
ANGLE/BALANCE ANALOG OUTPUT 
FIG. B— PARALLAX RANGE MECHANISM can 
be used to calculate range information. 

The servo feedback pots in Figure 6, 
for example, could provide the necessary 
inputs to a circuit designed to drive inde- 
pendent motors until equal angles balance 
the circuit. 

The baseline of Figure 6 is the distance 
between the pivot points of the two cam- 
eras. A little trigonometry shows that the 
distance to the external object being 
sighted and ranged is equal to half the 
baseline times the tangent of Angle R, as 
long as Angle R and Angle R' are equal. 

To attain that condition, we can com- 
pare the X-Y matrix address of any single 
extracted feature in the two cameras. 
When R and R' are equal and the grid 
addresses are equal, range information is 
just one more step away. 

That last step involves digitizing the 
servo outputs. For best results, a logarith- 
mic taper pot arranged with its compres- 
sion highest when Angle R approaches 
90° can serve as the servo feedback pot. 
An 8-bit analog-to-digital converter then 
addresses a ROM lookup table to give 
either calculated or actual measured val- 
ues for range. 

Figure 7 shows one possible elevation 
adjusting platform, permitting our ma- 
chine to look up about 30°, straight 
ahead, or down — as steeply as straight 




dow-n, 90°. Again, the digitized output of 
a potentiometer can be applied to calcu- 
late both the object's distance from the 
machine and its height above ground. 

Track drive design 

We said earlier that the ability to nego- 
tiate a stairway would have to be one of 
our design criteria, as stairways were a 
special but common obstacle in our hu- 
man environment. 

Another is doorways. If there is a stan- 
dard for doorways — a point that appears 
more and more moot the more you inves- 
tigate it — it seems to be 30 inches in 
width. But often, the heel of the open 
door occupies two inches of that space, so 
a robot more than about 27 inches wide 
would be folly. 

Still another significant obstacle com- 
monly encountered is the narrow, usually 
36-inch, hallway — and especially 90° cor- 
ners in such hallways. 

Those three hazards — stairs, doors, 
and halls— can help us define the maxi- 
mum dimensions and geometry for our 
machine, and especially its drive. 

Stairway geometry 

We are going to make a marginally 
dangerous assumption: We will assume 
that the robot will never encounter a case 




FIG. 7— ELEVATION ADJUSTING PLATFORM 
can be used to determine object's height above 
ground. 



FIG. 8— NEGOTIATING standard 45 degree 8- 
jnch stairway can be difficult. 

worse than a "standard" 45° 8-inch step 
stairway. 

Figure 8 shows a model of such a stair- 
way, 8 inches step height (rise) and 8 
inches step offset (tread). Note that the 
offset lip at the top edge of each step does 
not affect the following calculations. 

The linear distance from corner to cor- 
ner along a climbing diagonal is 8 limes 
the square root of 2, or roughly 11.3 
inches. Good design sense requires that 
the drive contact at least two step corners 
at any time, which requires a "grounded 
contact" length of just over twice this dis- 
tance, or roughly 22.6 inches. So let's set 
23-24 inches as the minimum dimension 
for the base of our vehicle's track. 

Next we face the problem of getting 
the little monster to leave a level surface 
and climb that initial step. The configura- 
tion in Figure 9 shows our approach to 
the problem. 

Here, the first surface to contact the 
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FIG, — STAIRWAY PROBLEM might be solved with the above track drive mechanism. The geometry 
of the mechanism is such to permit the android to climb standard S-inch stairs. 



step corner is the track at roughly the 4 
o'clock position on the front drive wheel. 
The forward motive thrust pushing the 
vehicle then more or less makes the drive 
wheel "roll uphill." 

The idler wheels are spring tensioned 
in narrow slots and permit some vertical 
motion. Notice that on first approach, the 
track surface approaches the step corner 
at about a 35° angle. As the front drive 
(or driven, depending on your point of 
view) wheel climbs, the weight of the 
vehicle is lifted from the front idler 
wheel, allowing it to drop to the bottom 
of its travel slot, with pressure maintained 
by spring tension. That increases the con- 
tact area of track-against-step (especially 
on a carpeted step), aiding the climb. 

For a more natural understanding of 
the interactions here, buy yourselTa small 
plastic model tank kit, preferably motor- 
ized. 

The top track dimension (here, 36 
inches) results from calculations of the 
necessary height of the step contact point 
and the necessary approach angle of the 
track. Plus a trip down the hall. 

Tight corners 

The tight corner we talked about earli- 
er, 90° in a 36-inch-wide hallway, is one 
of the most ticklish situations our vehicle 
is ever likely to encounter; indeed, it 
might require the addition of some sort of 
electronic "curb feelers" to avoid scarring 
the walls. 
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Figure 10 shows the situation in ques- 
tion. It also includes a red herring: the 
5 1 -inch diagonal dimension has nothing 
to do with the available turning circle 
area. Used as a diameter, it describes a 
circle whose circumference exists outside 
the hallway walls at all but four points. 

The circle we are interested in exists 
within those walls, and has a diameter 
equal to the hallway width, or 36 inches. 

The dotted rectangle at the corner 
shows the most critical part of the turn as 
vehicles both 36 and 40 inches long (by 
27 inches wide) would negotiate it. 




36 IrJCHtS 



FIG. 10— NEGOTIATING A 90 DEGREE TURN in 
a narrow hallway is also difficult. 



FIG. 11— DIMENSIONS and turning radius of 
track drive mechanism. 

The problem reduces quite nicely to 
the geometry shown in Figure 11. We 
must turn the vehicle so that the pivot for 
the turn is midway along one flank. That 
yields a turning radius of approximately 
32'/: inches, a tight enough squeeze in a 
36-inch circle. 

That must be done with the inside 
track moving more slowly than the out- 
side track. To run it the same speed but in 
the opposite direction makes the vehicle 
pivot about its geometric center. And 
while that is a nice stunt for dancers, and 



certain other vehicle tasks, here it would 
yield a turning diameter of 45 inches. 
This makes almost any kind of turn an 
impossible maneuver. 

Experimentation in a clear, chalked-off 
area is urged. 

Leaning and trunk rotation 

It is good design practice for stability 
in any vehicle to keep the center of gravi- 
ty close to the ground. That involves 
either designing wide, flat configura- 
tions — like sports cars — or assigning 
most or the mass of the vehicle to its low- 
est quarters. 

Unquestionably, the most massive 
components of our machine are going to 
be its batteries and charger, its track 
drive and drive motors, and its supporting 
framework. Refer back to Fig. 9 to see 
where the batteries and drive motors 
might be located within the base of the 
unit to insure good stability. 

One method of adjusting a center of 
gravity is by adjusting the geometry of 
the mass. One splendid example of this 
phenomenon, which you may be experi- 
encing even now, is leaning. The upper 
body can be made to lean forward or 
backward to maintain equilibrium as the 
robot goes up and down stairs. 



TRUNK OR THORAX 
MAIN BODY SHELL 




"LAZY SUSAN" 
BALLBEARING 
TURNTABLE 



OUTER SEMICIRCLE 
IS GEAR TOOTHED 
FIG. 12— THE TRUNK OR THORAX of the an- 
droid should be affixed to the drive mechanism 
in such a way as to permit both twisting and 
leaning. The above shows one possible mount- 
ing con figuration. 

Figure 12 illustrates the mechanics 
that can permit the upper torso of the 
robot to lean forward or backward while 
preserving freedom of rotational motion. 

The 19-inch shell diameter was arrived 
at by assuming that manipulator arms on 
each side could be trimmed to protrude 
no more than 4 inches from each shoul- 
der, which conserves the 27-inch overall 
width. 

Figure 13 proposes a fishbowl-shaped 
head to enclose the sensory platform of 
Fig. 5. Since that area really ought to also 
enclose a microphone or two, a headlight, 
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-25 INCHES- 



"LAZY 

SUSAN" 

TURNTABLE 



-19 INCHES- 



MAIN BODY SHELL 



FIG. 13 — THE HEAD or sensory platform rests 
atop the main body shell and rotates indepen- 
dently of the body and of the TV cameras that 
serves as the robot's ayes. 
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TABLE II 

I. Overseer processor 

A. Receives Instructions From 
humans 

1. Voice 

2. Keyboard 

3. Override (panic) 

B. Responds to alarm conditions 

1. Collision 

2. Entrapment 

3. Low energy 

C. Sets immediate operational 
goals 

1. Responds lo Instructions 

2. Responds to alarm conditions 

3. Maps immediate area 

a. Analyzes visual inputs 

b. Analyzes contact inputs 

4. Learns about new objects 

a. Learns to recognize by 
sight 

b. Learns to recognize by 
name 

c. Asks questions, may 
format answers 

5. Searches For and locates 
known objects, enhances 
map 

6. Learns new operations (e.g., 
vacuuming rug or pouring a 
cola). 

7. Performs subset of known 
operations 

II. Intelligent peripherals 

A. Visual subsystem 

1. O b stacl e rec og n it i o n 

2. Free path recognition 

3. Object recognition 

4. Range calculation 

5. Mapping input 

B. Drive subsystem 

1. Collision, obstacle avoidance 

2. Mapping 

3. Navigation 

4. Drive motor control 

C. Speech recognition subsystem 
O. Speech synthesis subsystem 

E. Left, right manipulator control 
subsystem 

F. Future features 



a SODAR ranging device, and possibly a 
speaker, and speech synthesizer, the en- 
closure may prove to be more trouble 
than it's worth. 

Distributed intelligence 

Before a word is said about the Follow- 
ing approach to providing intelligence 
and control to a machine, you must 
understand that such information is en- 
tirely speculative. We, at least, have yet 
to prove it in hardware. Perhaps you'll 
beat us to it. 

The basic theory behind our approach 
is that no reasonably small, reasonably 
affordable computer available now or in 
the near future is smart enough, or fast 
enough, to handle all of the information 
analysis and control systems an android 
requires without botching the job badly 
and often. 

We resort instead to multiprocessing, 
Here, relatively inexpensive single- IC mi- 
crocomputers are used to simplify the 
overall task by providing preprocessing at 
each of the I/O (input/output) on-board 
"peripherals." 

(We're planning on the CMOS version 
of the 8048/803 1 family now being intro- 
duced by Intersil, who are interested in 
supporting our one specific effort with a 
generous amount of hardware and soft- 
ware cooperation.) 

Thus the visual subsystem, for exam- 
ple, provides data to the central "over- 
seer" controlling processor at a rate and 
level of complexity equivalent to, say, a 
keyboard. 

Table II gives an outline of the tasks 
for each of those centers of intelligence, 
each of which may also be using more 
than one processor. We would prefer to 
build and test the subsystems to prove 
them out before going into any further 
detail. 

A definitely un-final word 

There is no area of robot or android 
design where there isn't tremendous 
room for improvement. The contribu- 
tions of innovative hobbyists can inspire 
enormous advances in this technology. 
And there is no detail of design or tech- 
nology too small for your attention to it to 
be welcome. 

The android we hope to watch develop 
from the groundwork you see here will be 
an infant. Your dog will have more intel- 
ligence, more agility, and possibly more 
practical value. 

Until, that is, someone suggests some 
improvement to our design, or some 
application of it to improve the nonhu- 
man condition. 

Write us. Suggest techniques or hard- 
ware. Suggest tasks for robots or androids 
to perform. Be supportive or critical. Tell 
us whether or not you're interested in 
more information on androids and robots. 
Or have your android write us. The day 
isn't all that far away. R-E 
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ROBERT FROSTHOLM* 

TWO PREVIOUS ARTICLES ON SWITCHING 

Power Supplies (June and July 1979 
issues of Radio-Electronics) deall with 
the basics of switching regulator theory 
and presented several typical circuits us- 
ing IC's for basic DC- to- DC conversion. 
This article will present a universal regu- 
lator that can be programmed with simple 
jumper wires for step up, step down, or an 
inverting output. It is much more than 
the simple DC-to-DC converters dis- 
cussed earlier. This approach to switching 
regulator design incorporates all the es- 
sential protection and control circuitry 
needed to maintain high efficiencies and a 
fully protected system. 

The heart of the design is a new 
Switched Mode Power Supply Control 
circuit, the Signetics NE5560N. Unlike 
the simple DC-to-DC circuits on the 
market, this IC was developed as a "Pow- 
er Supply System Controller." The fol- 
lowing description will bare this out in 
detail while providing insight into the 
operation of the regulator. 

Figure 1 shows a block diagram of the 
NE5560, A quick glance tells you it's 
much more than a DC-to-DC circuit. The 
oscillator consists of a highly stable saw- 
tooth generator. The frequency is deter- 
mined by an external resistor and external 
capacitor connected to ground from pins 
7 and 8. The operating frequency range is 
specified from 50 Hz to 100 kHz al- 
though most NE5560N's will operate up 
to I 50-kHz. The regulator described here 
uses a 20K resistor and .003 fiF capacitor 
to achieve an approximate 30 kHz oscilla- 
tor frequency, well above the audio 
range. 

The capability of high-frequency oper- 
ation is important for several reasons. 
First, the threshold for new technology 
for high-speed switching transistors has 
been reached. VMOS devices are now 

'Strategic Marketing Manager, Standard Linear 
Products, Signetics Corp. Sunnyvale, CA. 
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The switching-type voltage regulator offers much greater efficiency than 
conventional regulated supplies. This design lets you invert the 
output polarity or program the output for step-up or step-down. 
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For Lhis reason it is important to be able 
to control the maximum duty cycle. Ap- 
plying a DC voltage to pin 6 of the 
NE5560 controls the duty cycle maxi- 
mum limit. This relationship is illustrated 
in Fig. 2. 

Establishing a maximum duty cycle is 
best done with a resistor divider from V, 



GRAPH FOR DETERMINING MAXIMUM 




REMOTE 
ON/OFF 
FIG, i—BLOCK DIAGRAM of the control circuit shows the array of protective circuit features. 



0.2 0.4 0.6 0.8 1 Rt + R 2 

FIG. 2— THE RATIO of R1 to R2 determines the 
maximum duty-cycle I of the system. 
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commercially available along with fast- 
recovery diodes making extremely high 
power switching regulators smaller, light- 
er, and less expensive than ever before. 
High-frequency operation also means 
small energy storage elements i.e. greatly 
reduced magnetics (transformers and 
chokes) resulting in further size, weight 
and cost reductions. 

The ability to synchronize the oscilla- 
tor to an external TTL signal is important 
in switching power supply design. Al- 
though it is not necessarily applicable in 
this project, the pin is available and 
brought out on the board for experimen- 
tation purposes. The oscillator can be syn- 
chronized to a frequency lower than the 
free-running frequency as determined by 
the external resistor and capacitor con- 
nected to pins 7 and 8. For example, in a 
video display system it is desirable to sync 



the switcher to the horizontal deflection 
signal to minimize noise and beat signal 
problems. 

There are two basic techniques to vary 
output pulses to the switching elements. 
Many DC-to-DC converters use a fre- 
quency-modulation technique that is easy 
to achieve but hard to control. The sys- 
tem described here uses a pulse-width 
modulation scheme that allows precise 
cycle-by-cycle control of the output. The 
duty cycle range of the NE5560 is to 
98%. 

With pins 5 and b not connected and a 
low feedback voltage on pin 3, the output 
pulse will have approximately a 98% duty 
cycle. In switched-mode power supplies, 
large output duty cycles can cause prob- 
lems, especially in forward converters 
(see box) where duty cycles in excess of 
50% can cause the magnetics to saturate. 




FIG. 3— THE FALLBACK minimum duty-cycle 
is a function of the original maximum duty- 
cycle and Ihe total resistance of R1 and R2. 

(pin 2) to pin 6 and pin 6 to ground. This 
technique takes advantage of another pair 
of resistors internal to the NE5560 that 
then form a bridge with the two external 
resistors and biases pin 6 with a stable DC 
voltage. This configuration allows pin 6 to 
also be used to set a minimum duty cycle 
when a loop fault occurs. Resistors Rl 
and R2 have been selected at 10K. These 
may be modified to experiment with dif- 
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ferent duty cycles so long as two basic 
criteria are kept: 

1. The duty cycle must be large 
enough to insure that at maxi- 
mum load and minimum input 
voltage, the resulting feedback 
voltage to pin 3 must exceed 0.6 
volts, 

2. It must be small enough to limit 
the amount of energy to the out- 
put stage when a loop-fault oc- 
curs. 

The relationship of the minimum duty 
cycle and maximum duty cycle to the val- 
ues of Rl and R2 is shown in Fig. 3. 

Another critical feature of swkched- 
mode power supply design is to be able to 
control the duly cycle during "power up" 
conditions — to gradually increase the 
amount of power to the load until full 
output is reached. An electrolytic capaci- 
tor from pin 6 to ground will provide this 
function. During "power up" CI (Fig. 4) 
is initially discharged. When power is 
applied CI begins to charge through Rl 
and the voltage on pin 6 gradually 
increases to its final value (determined by 
Rl and R2). 

Capacitor CI serves another important 
function; that of protecting the entire sys- 
tem when an over-curent condition exists. 
The output current is monitored by pin 
1 1 on the NE5560. This pin senses a rise 
in voltage across a sense resistor 
(RI5-RI8 in parallel) indicating a rise in 
current. This feature can be examined in 
the step-up configuration (Fig. 4). 

In actuality four 2.2-ohm resistors are 
used in parallel in this application so that 
you can experiment with the over-current 
protection feature of the IC. With only 
one of the 2.2-ohm resistors in place, the 
effect of increasing the load current (re- 
ducing the load resistance) increases the 
voltage on pin II greater than .48 but less 
than .6 volt. This activates an internal 
comparator that in turn resets an internal 
latch and shuts off the pulse to the output 
switch. The feature of cycle-by-cycle con- 
trol reduces the duty cycle of each pulse 
individually. The new duty cycle is a 
function of how quickly the over-current 
condition can cause a greater than .48- 
volt drop across the sense resistor. 

By reducing the sense resistance (add- 
ing the other three 2.2-ohm resistors) the 
voltage sensed will now exceed .6 volt 
that activates another comparator inter- 
nal to the NE5560 which in turn sets a 
latch that completely inhibits the output. 
The latch also turns on a transistor whose 
collector is connected internally to pin 6. 
This discharges CI. When the voltage on 
CI drops below .6 volt, another compara- 
tor resets the latch. Capacitor CI then 
begins to charge creating the soft-start 
effect of gradually increasing duty cycles. 
If the fault condition remains the proce- 
dure repeats itself. This is called the "hic- 
cup mode." In major systems it is not 
advised to let a system oscillate in the 
hiccup mode for long periods of time. 

Use of the remote on/off (pin 10) can 



prevent this problem. A simple CMOS 
counter can be used to sense hiccups by 
connecting the input to the slow-start 
capacitor (CI), programming for some 
number of counts (i.e. 5, 10 etc.) and the 
output can then be connected to pin 10. 
This way with a permanent major fault 
the entire system will be shut down after 
say five hiccups. 

Switching-power supplies use feedback 
techniques to sense what's happening at 
the output and internally correct for any 
deviations that may be detected. An error 
amplifier is provided on the NE5560 to 
sense the output voltage sampled through 
R3 from the divider R4-R5 (see Fig. 4). 
The gain of the error amplifier is con- 
trolled by the feedback resistor R6. Ca- 
pacitor C3 is for loop compensation. Typ- 
ical open- loop gain of the error-sense 
amplifier is 60 dB. 

Special protection features not found 
in any other control circuit include a 



completely protected loop. If for some 
reason the loop opens, an internal current 
source pulls pin 3 voltage up giving the 
false impression that the output voltage is 
high. This information is then delivered 
to the pulse- width modulator and the 
duty cycle is reduced to a safe level pre- 
venting a runaway condition. 

A second safety feature on the loop 
protects the system in the event the feed- 
back loop somehow gets shorted to 
ground. In this case an internal compara- 
tor senses that the amplifier input (pin 3) 
is below 0.6 volt. This too reduces the 
duty cycle by affecting the pulse-width 
modulator. A shorted loop also results in 
the soft -start capacitor being discharged 
through an internal IK resistor. This 
short remains as long as the voltage on pin 
3 remains below 0.6 volt. This results in a 
greatly reduced duty cycle (a function of 
the forced voltage on pin 6) further pro- 
tecting the switching power supply. 



PARTS LIST 



Resistors 'A watt, 10% unless otherwise 
noted 

R1, R2— 10,000 ohms 

R3— 1000 ohms 

R4, R7— 3600 ohms 

R5, R12— 20,000 ohms 

R6— 100,000 ohms 

R8— 8200 ohms 

R9, R13— 2000 ohms 

R10— 180 ohms 

R11— 68 ohms 

R14— 360,000 ohms 

R15-R18— 2.2 ohms 

C1— 47 aF, 16 volts, electrolytic 

C2— 470 (jF, 50 volts, electrolytic 

C3-C5— .003 ^F disc 

D1— BYW29-150 (Amperex) or equivalent 

IC1 — NE5560N (Signetics) 

L 1—0.9 mH inductor (Ferroxcu be 2213 

PL00-3C8 pot core and 2213 F1D 

bobbin) 
Q1— BU407(SGS) 



Q2— 2N3638A 

Q3— 2N2222A 

Miscellaneous— double-sized PC board, 3 
feet of No. 18 enameled magnet wire, 
nylon screw and nut for mounting L1, 

Note: A kit of two 2213 PL0O-3C8 pot 
cores (two are required for one en- 
closed inductor) and a 2213 F1D bobbin 
is available for $3.00 including postage 
and handling, from Elna Ferrite Labs, 
PO Box 395, Woodstock, NY 12498. 

A complete kit of parts (No. SMP-1) 
to build the power supply as described 
is available for $36.50. A boost kit No. 
SMP-2 includes higher power drive 
transistors and larger pot core for con- 
verting the basic SMP-1 for approxi- 
mately 3 amperes output; $13.50. Cali- 
fornia residents add 6Vi% sales tax. 
Order these kits from Advanced Analog 
Systems PO Box 24, Los Altos, CA 
94022. Phone: (408) 377-7148. 
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TO PWM MOD. INPUT REMOTE ON/OFF 

FIG. 4— STEP-UP CONFIGURATION. Output voltage V out is 24 volts and can be adusted by changing 
the value of R5. Output changes 1 volt for every 1000 ohms change in R5. 



These two protective features can be 
investigated by looking at the output duty 
cycle with a scope while opening then 
shorting the loop. 

While the feedback loop looks at the 
output and tries to compensate for 
changes due to such things as load varia- 
tion, a feedforward circuit looks at the 
input line and modifies the duty cycle to 
compensate for line variations. Resistors 
R7 and R8 sample the input voltage to 
the feedforward circuit (pin 16.) When 
the voltage on pin 16 exceeds an internal 
reference voltage (V„ typically 8.4 volts), 
the charging current for the timing ca- 
pacitor on pin 8 is increased. The higher 
the voltage the larger the charging cur- 
rent and consequently the shorter the 
duty cycle. Conversely, if the voltage on 
the feedforward pin decreases, the duty 
cycle increases to compensate for the 



change. Ideally, the NE5560 should be 
operated with the feedforward in its 
active area, i.e. between V r and V K , so 
that it has plenty of headroom to compen- 
sate for variations in the line voltage, up 
or down. The feedforward function im- 
proves the line regulation of the switching 
power supply by almost a factor of 15. 

Another area where protection must be 
provided against a fault is the switching 
regulator output. Of primary concern is 
the power switching elements. Excessive 
currents, due to output shorts, shorted 
windings in a choke or transformer etc., 
can quickly destroy the switching transis- 
tor. 

Two types of output problems can 
develop. The first, excessive current, was 
discussed earlier and was resolved with 
the aid of pin 11. The second is saturation 
of the magnetics, especially critical in for- 
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MOO INPUT 
FIG. 5— STEP-DOWN CONFIGURATION. Output is approximately 3.75 volts. Substitute a resistor for 
the shunt and output can be increased by 1 volt lor each TO00 ohms of resistance inserted. 
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FIG. 6— INVERTING CONFIGURATION. Output voltage polarity is opposite that o« the input. This 
circuit delivers —5 volts. 



ward -converter transformers. Pin 13 is 
used to sample the voltage present in the 
transformer. Again its output is a com- 
parator with a 0.6-volt threshold which, 
when activated, will completely inhibit 
the output pulse until the saturation 
problem goes away and the voltage drops 
below 0.6 volt. 

Since switched-mode power supplies 
operate at extremely high efficiencies 
they can easily control very high power 
systems where low voltages are not neces- 
sarily available to power the NE5560. 
This potential problem is overcome due 
to a unique ability of the NE5560 to 
operate in either a voltage-fed (conven- 
tional operation) or a current-fed mode. 
When only high voltages (30 volts or 
above) are available, the IC can be cur- 
rent-driven through a limiting resistor. In 
this mode internal ZenerJBrodes will limit 
the drop across the NE5560 to typically 
23 volts at 10-mA and 30 volts at 30 mA. 
A provision for the limiting resistor is 
made by removing the link connecting 
pin 1 to V i0 on Figs. 4, 5, and 6 and insert- 
ing a proper resistor with sufficient power 
dissipation. 

Voltage-fed and current-fed modes 

The NE5560 operates with either a 
forced voltage or forced current as the 
primary power. In the current- fed mode 
where V in is greater than 30 volts, a series 
resistor (or current source) is placed 
between the power source supplying the 
device and pin I. [The current-fed (CF) 
link is removed and replaced by the resis- 
tor.] This resistor or current source must 
be selected to provide a minimum of 10 
mA and a maximum of 30 mA. An extra 
capacitor from pin 1 to ground may be 
needed to filter noise. 

When operated iridfe current-fed 
mode, an internal shunt"Tegulator limits 
the voltage on pin 1 to about 23 volts — 
this voltage varies from one IC to another 
and ranges from 20 to 30 volts. 

In the voltage-fed mode supply voltage 
V in must be greater than 9.5 volts (to 
make the IC active) and less than 1 8 volts 
to guard against exceeding the shunt reg- 
ulator's 20-volt maximuxn. With V in con- 
nected to pin 1 through 'the CF link. In 
this mode the IC draws about 8.5 mA. 

Remember that any current drawn 
from pin 2 (V,) must ultimately come 
from pin 1 and should be added to the 8.5 
mA. 

Construction 

This switching regulated power supply, 
although designed primarily as a learning 
tool to familiarize oneself with the three 
unique modes of operation, does have 
practical applications as a supply. Both 
the switching transistor Ql (BU407) and 
the switching diode Dl (BYW29) are 
capable of switching currents in excess of 
5 amps at voltages greater than 100 
volts. 

The actual current capabilities of the 
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FIG. T — COMPONENT LOCATION DIAGRAM. Be sure thai both common leads (input and oulput) are 
soldered to the top side ol the ground plane. Note the pin-outs for D1, 01 and Q2. The board layout 
makes it necessary lo transpose two leads on Q2. The heatsink sides of Q1 and D1 should be toward 
the center of the PC board. 




FIG. 8— TOP SURFACE of the PC board is used as a ground-plane. Note that only the circles and 
lettering are etched away. 
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TABLE 1 






Oscillator Frecj 


No. 


of Turns 


Inductor 


Max Current 


20 kHz 




14 


.9mH 


300 mA 


40 kHz 




10 


.5mH 


500 mA 


80 kHz 




7 


.25 mH 


700 mA 



FORWARD VS. FLYBACK 

There are two basic types of con- 
verters used in Switched Mode Pow- 
er Supplies: the forward converter 
and the flyback converter. In both 
types of converters an inductor is 
used as an energy-storage element. 
In the forward converter the inductor 
is connected in series with the load. 
Thus energy Is passed to the load 
and the coil during the "ON" condi- 
tion of the output transistor. In the 
flyback converter the coil is connect- 
ed in parallel with the load. Energy is 
stored in the coil during the "ON" 
period and transferred to the load 
during the "OFF" period. These are 
sometimes known as series or paral- 
lel converters respectively. Each ap- 
proach has its advantages and dis- 
advantages. In the forward convert- 
er, tor example, the switching tran- 
sistor conducts current to the load 
oniy during the "ON" condition, and 
the peak value of V CE that the device 
must withstand is only equal to the 
input DC voltage. Also the Inductor 
can be smaller and the capacitor has 
a lower ripple current to deal with. 
Disadvantages include difficulty in 
achieving isolation from the input 
and the full input DC being applied 
to the load in the event of a shorted 
switching transistor. 

The advantages of the flyback 
converter are the opposite of the 
disadvantages of the forward con- 
verter. Input/output isolation Is very 
easy to achieve by adding a second- 
ary to the inductive element. Also it 
is not necessary to protect the load 
against excess voltage in the event 
of a shorted switching transistor. 
Disadvantages complement the ad- 
vantages of the forward converter. 
The peak value of V CE the switching 
transistor must withstand is the sum 
Of the input DC voltage and the out- 
put voltage (V CE = V,„ max + V ). 
Thus both the inductor and diode 
have to pass higher peak current 
and withstand higher peak voltage. 
The inductor is larger and the capac- 
itor must pass higher ripple current. 
And of course the higher switching 
voltages and currents generate in- 
creased amounts of noise. 



supply are limited by the pot core for LI 
and oscillator frequency selected. The pot 
core used for the inductor is a Ferrox- 
cube, type 2213-3C8, The core volume is 

2 cm 2 . The bobbin is wound with 1 4 turns 
of No, 1 8 enameled wire {approximately 

3 feet) leaving approximately 3 inches for 
connection to the PC board. Depending 
on the gauge of the wire used, the holes of 
the PC board may have to be enlarged. 
Nominal inductance of the pot core is 
.9 mH. Trade-offs may be made by 
reducing this inductance, and increasing 
the oscillator frequency to achieve higher 
output currents. 

Tabic 1 shows how maximum current 
is affected by oscillator frequency and the 
inductance of LI. Another way to in- 
con tinued on page SO 



^n 



RA^ 




/Mat Just 
Another 

DIGITAL 
CLOCK 




Digital electronic clocks are no longer a novelty, except when they are designed in an 

unusual format. This electronic digital clock is unique in that hours and minutes are 

flashed sequentially in a specific pattern on a single 7-segment display nearly five 

inches high. 



JOHN D. WAROBIEW 

DIGITAL CLOCKS ARE CERTAINLY PLENTI- 

ful thanks to the many large-scale inte- 
grated circuits currently being produced 
by several major electronics manufactur- 
ers. This clock uses one of the readily 
available LSI clock IC's, but what makes 
it unique is the novel approach used to 
display the time. Instead of the four small 
7-segment displays that can be found on 
most digital clocks, this clock has one 7- 
segment display that is nearly five inches 
high. The time is flashed sequentially on 
the single readout in a specific pattern. 
The pattern is set so that the time is easily 
interpreted but it also gives an intriguing 
effect, especially to those who haven't 
been told that this strange device in really 
a clock! 

The bright readout is clearly visible, 
even from across a large room. In addi- 
tion, the completed clock is less than one 
inch thick. This means the project can be 
placed in a standard picture frame and 
hung on a wall to make an attractive addi- 
tion to anyhome or office. 

Circuit description 

The basis of the circuit (Fig. I) is the 
MM351S clock IC. This device contains 
all the logic required to set and maintain a 
4-digit representation of the time, with 
the timebase derived from the 60-Hz AC 
line frequency. It also provides 7-segment 
outputs that are multiplexed for each dig- 
it through a 3-line input code. 

The supporting circuitry selects the 
proper code in the correct sequence. The 



555 timer is wired in an astable mode and 
used to provide a clocking signal to the 
CD4060 counter (IC3). The 4060 is a 
14-stage ripple binary counter/divider 
and oscillator that gives a repeating bina- 
ry count of to 15 on its Q5, Q6, Q7 and 
Q8 outputs. The count is used to alter- 
nately select each of the eight output lines 
of a CD4051 analog switch. Only four of 



the eight lines are used. These are com- 
bined in a diode matrix to generate the 
codes on the MM53I8 to flash properly 
the sequence of digits and blanks in the 
display. (See Fig. 1 and Table 1.) The 
blank intervals are developed during the 
periods that the four unused output lines 
of the CD4051 are selected. 
Since the clock IC is normally intended 



TABLE 1 



Count 


4060 
Outputs 


4051 
Line Selected 


MM5318 
Inputs XYZ 


Time Digit 
Displayed 





000 





000 


Blank 


1 


000 1 


Inhibit 


000 


Blank 


2 


001 


1 


000 


Blank 


3 


001 1 


Inhibit 


000 


Blank 


4 


010 


2 


111 


Tens Hours 


5 


010 1 


Inhibit 


000 


Blank 


6 


011 


3 


011 


Unit Hours 


7 


011 1 


Inhibit 


000 


Blank 


8 


100 


4 


000 


Blank 


9 


100 1 


Inhibit 


000 


Blank 


10 


101 


5 


101 


Tens Minutes 


11 


101 1 


Inhibit 


000 


Blank 


12 


110 


6 


100 


Unit Minutes 


13 


110 1 


Inhibit 


000 


Blank 


14 


1110 


7 


000 


Blank 


15 


111 1 


Inhibit 


000 


Blank 
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FIG. 1— SCHEMATIC DIAGRAM OF THE FLASHING CLOCK. The readout is a 7-segment numeric 
display with each segment consisting ol five jumbo LED's. 
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to drive four separate displays, the digit- 
select lines are combined by the CD4082 
AND gate so they all activate the single 
readout. 

Construction 

The printed circuit board makes as- 
sembly fast and straightforward. The foil 
pattern is in Fig. 2 and component posi- 
tions are shown in Fig. 3. Begin by install- 
ing and soldering the six jumpers. Diodes 
and resistors are done next, making sure 
to observe diode polarities as indicated. A 
low-profile IC socket should be used for 
the MM5318 clock IC. Sockets for the 
other integrated circuits are optional. 
Note that pin I of al! IC packages is ori- 
ented in the same direction on the board. 
Bend the leads of the voltage regulator 
and the TIP30 transistor so that they lie 
flat against the board when soldered in 
place. 

The seven NPN transistors (Q2-Q8) 
are in two groups; three on the left and 
four on the right. Be sure to follow the 
lead orientation indicated for each group. 
Capacitors C I and C2 are polarized and 
must both be installed in the proper 
direction for the clock to work correctly. 
Check the parts layout diagram carefully 
when installing the 35 LED's. The flat 




FIG. 2 — PRINTED-CIRCUiT FOIL PATTERN is easy to duplicate photographically or by other means. 
An etched and drilled board is available a I a mod era to cost. 




FIG. 3— COMPONENT PLACEMENT LAYOUT. Be careful and check the polarity ot each diode and 
LED before installing it in the board. Use exceptional care when handling the COS/MOS IC's. They 
are easily damaged by static electricity. 
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A PRINTED CIRCUIT BOARD 

FIG. 4 — DRILLING GUIDE for the front panel. The two holes near the top are for mounting screws and 
■pacers. The ones at the bottom are for the three pushbutton switches. 




FIG. 5 — SIDE VIEW shows how tha panel and PC board go together. Adjust the switch heights 
carefully before soldering the switch to the PC board. 



side indicates the proper orientation and 
corresponds to the flat spot on the base of 
each LED. 

Install two Winch plastic standoffs in 
the holes at the top edge of the circuit 



board. (The drilling guide is in Fig. 4.) 
These are used to hold the acrylic front 
parallel in front of the clock. The three 
pushbutton switches are installed as 
shown in Fig. 5. They must be soldered at 



PARTS LIST 

Resistors % watt, 5% carbon unless 

otherwise noted 
R1 — 1000 ohms 
R2, R3— 5.6 megohms 
R4-R6— 47,000 ohms 
R7— R41— 620 ohms 
C 1—470 fif, 25 volts, electrolytic 
C2— 0.22 mF, 35 volts, dipped tantalum 
C3, 0,1 mF. 50 volts, ceramic disc 
C4— .01 pF, 50 volts, ceramic disc 
C5 — .001 fiF, 50 volts, ceramic disc 
D1-D5— 1N4003 rectifier diode 
D6-D13— IN914 switching diode 
IC1 — MM5318 digital clock (National) 
IC2— CD4051 8-line analog switch (RCA— 

anal og mu Itipl exer/de m u It i p lexer) 
IC3 — CD4060 14-stage ripple-carry binary 

counter (RCA) 
IC4— CD4082 dual 4-input AND gate 

(RCA) 
IC5— 555 timer 
1C6— LM340T-12 positive 12-voft 

regulator (National) 
Q1— TIP30 or T1P32 pnp transistor (Texas 

Instruments) 
Q2-Q8— 2N4401 or equal 
LED1-LED35— jumbo red LED (XC555R 

or equal) 
S1, S2, S3— push-button switches, 

normally open, PC mount 
T1— plug-type transformer: 12 VAC, 930 

mA (Dormeyer model PS-7204} 
Miscellaneous: 28-pin low-profile IC 

socket, two Va-inch long standoffs and 

screws, 8 in. x 10 in. sheet of '/» In. thick 

red acrylic plastic. 
Note: The following kit and parts may be 

ordered from Versatron Co., PO Box 

23573, Pleasant Hill, CA 94523. Phone 

415-935-2419: 

No. JD-28 PC board, drilled and 
etched $13.00 

8 X 10 inch metal frame $4.95 

Complete No. JD-28 clock kit 
(includes all parts except metal 
frame) $49.95. California residents 
add appropriate tax. 

the proper height so they protrude 
through the front panel correctly. 

Feed the transformer leads through the 
hole on the lower edge of the circuit 
board, starting from the foil side. Tie a 
knot in the leads so they cannot get pulled 
back through the hole and then install 
and solder the ends in the proper loca- 
tions. This keeps the wires from becom- 
ing detached if they are accidentally 
pulled sharply. 

Checkout 

Before installing the 53 18 clock IC and 
acrylic front panel, recheck all compo- 
nents against the location guide in Fig. 3. 
Double check polarities and positioning 
of the integrated circuits and LED's. 
Turn the board over and carefully check 
for any solder bridges. If all components 
appear to be installed properly, insert IC1 
and plug in the transformer. 

Operation 

When the clock is plugged in and set to 
continued on page SI 
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New Receiver C 
Improves Sound 

New design for interference-free television 

sound combines early-TV split-sound and today's 

intercarrier sound techniques. The result; no more sync buzz. 



ROBERT F. SCOTT 

TECHNICAL EDITOR 

FROM THE EARLY DAYS OF COMMERCIAL 

television until around mid- 1950, televi- 
sion receivers used "split-sound" or 
"parallel-sound" signal processing. That 
is, the sound IF carrier was "split" off from 
the composite IF video signal at the tuner 
output (Fig. 1) or at some point in the 
video IF amplifier chain. The sound and 
video IF carriers then followed "parallel" 
paths to the video and sound detectors. 
The sound IF was usually between 21.25 
and 21.6 MHz— we called it megacycles, 
then -and the video IF carrier was 4.5 
MHz away in the 25, 75-26.1 -MHz range. 

Usually, the nearer the sound takeoff 
point was to the tuner output the more 
elaborate was the sound IF system. When 
the sound takeoff was at the output of the 
first video IF amplifier, it was not uncom- 
mon to find two or three sound IF ampli- 
fiers and one or more FM limiters ahead 
of the sound detector. In those days, the 
ratio detector was just coming to the fore 
and the "better" sets still used the Foster- 
Seeley FM discriminator. 

The split-sound TV receiving system 
had a number of drawbacks. One of the 
most annoying to the viewer was that a 
slight drift in the local oscillator frequency 
caused the sound to distort or drop out 
completely. This was because the sound 
IF bandwidth was 400 kHz and an oscil- 
lator drift of only 200 kHz was enough to 
throw the carrier out of the passband. The 
higher the channel, the more noticeable 
was the problem of drift The other draw- 
back was cost Split-carrier sets had sev- 
eral more tubes and associated circuitry 
than intercarrier sets. 

For example, when a typical split-sound 
TV set was tuned to Channel IS (video 
carrier 211.25 MHz; sound carrier 
215,75 MHz) the local oscillator was 
tuned to 236.75 MHz. This developed a 
video IF at 25.50 MHz and sound IF car- 
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FIG. 1 -BLOCK DIAGRAM of the IF circuit arrangement used In the Admiral 30A1 chassis, a popular 
1949 model. In It, the sound take-off point was in the tuner. In many other models ot this vintage, the 
sound take-off was at the output of the first video IF amplifier. 
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chassis produced in 1950. 

rier at 21.00 MHz. tf the oscillator drifted 
to 236.95 or 236.55 MHz (only .084%) 
sound was lost while picture quality was 
still acceptable. 

Intercarrier sound 

The advantage of intercarrier sound is 
that it does not depend on a precise local 
oscillator frequency for reception of the 
sound signal. A block diagram of a typical 
intercarrier sound set is shown in Fig. 2. 
Trie intercarrier sound IF carrier frequency 
is 4.5 MHz— the precise spacing between 
the sound and video carrier frequencies 
on all stations using NTSC TV standards. 
The 4.5-MHz intercarrier beat developed 



at the output of the video detector is 
modulated by the same signal that modu- 
lated the TV sound transmitter. To pro- 
duce the 4.5-MHz intercarrier IF sound 
carrier, the TV circuits were designed and 
aligned so the sound carrier was about 20 
dB below the video carrier. This was 
done because, in the heterodyning pro- 
cess, the resultant difference frequency 
has the exact modulation as the weaker 
of the two beating signals. 

So, if in an intercarrier TV receiver the 
oscillator drifts 200 kHz high or low, the 
video and sound IF carriers will both be 
shifted. But, the difference hetween them 
will still be 4.5 MHz— the frequency of 
the intercarrier sound carrier signal. 
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FIG. 3- BASIC QUASI-PARALLEL SOUND SYSTEM is illustrated in this block diagram. The new sys- 
tem has the advantages of split-sound and intercarrier sound systems while eliminating their dis- 
advantages. 
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FIG. 4-TEST AND APPLICATION CIRCUIT for the TDA 2840 IC developed for quasi-parallel sound 
designs used in TV receivers. 



An annoying drawback of the intercar- 
rier sound system is sync buzz or rrtfcer- 
carrier buzz that is often heard accom- 
panying a predominantly white picture or 
white lettering superimposed on a black 
background. Although the sound is most 
often identified as a rough 60-Hz buzz, it is 
actually a combination of 60-Hz buzz and 
15, 750- Hz hiss developed by the hori- 
zontal and vertical sync and blanking 
pulses. The 15,750-Hz hiss is seldom 
heard because of the limited response in 
the audio systems of most TV sets. 

Sync buzz is most pronounced when: 

1 ) the TV set's FM detector is unbalanced, 

2) one or more IF stages are overloaded, 

3) the station's video transmitter is over- 
modulated and 5) quadrature distortion 
develops in the video detector. 

Quasi-parallel sound system 

In a joint effort to produce interference- 
free TV sound, the West German firms of 
Grundig and Siemens have developed 
what they call the Quasi-Parallel sound 
system. Siemens developed the TDA 
2840 for TV sets employing this new 
technology. Tests have shown that the 
new system has all the advantages of 
both parallel-sound and intercarrier-sound 
systems while their drawbacks have been 
eliminated. 

In the quasi -parallel system, the sound 
and video carriers are tapped off at the 
tuner output where their amplitudes are 
equal. (See block diagram in Fig. 3 and 
functional diagram of the TDA 2840 in 
Fig. 4. The carrier and beat frequencies 
have been changed from the European 
to NTSC standard. ) The extracted sound 
and video IF carriers are then fed into the 
TDA 2840 quasi-parallel sound IC. This 
IC contains a 3-stage controlled IF ampli- 
fier with peak-value regulation and a co- 
incidence detector. The picture and sound 
IF carriers are mixed, as in the intercarrier 
sound system, and the resulting 4.5-MHz 
sound IF carrier is obtained; thus eliminat- 
ing the dependency on a precise local os- 
cillator frequency as required in the paral- 
lel-sound system. 

The two IF carriers are processed in the 
TDA 2840 in such a manner that the 
42.25-MHz sound IF earner is "effectively'' 
boosted by 20 dB as compared to the 
level in a conventional intercarrier sound 
circuit. Thus, the resulting 4.5-MHz de- 
tector output is 20 dB higher than any 
possible quadrature distortion. Now, the 
quadrature distortion can no longer ap- 
pear in the output because it is effectively 
rejected by the 4.5-MHz Iimiter. 

If we rehash the performance and 
characteristics of the quasi -parallel sound 
system, we can readily understand the 
designers' claims that with the quasi- 
continued on page 82 
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Understanding 

TURNTABLE 
SPECIFICATIONS 

Part 2— A record player is far from the simple mechanical device it appears to be. If it is 
not properly designed, you won't get the best from your hi-fi system. A good turntable is 

essential to top performance. 



LEN FELDMAN 

CONTRIBUTING HI-FI EDITOR 

LAST MONTH 1 DISCUSSED SOME OF THE 

design considerations involved in insuring 
optimum performance of the pickup 
arm/cartridge combination. That discus- 
sion was based upon information supplied 
by Thorens, the Swiss turntable manufac- 
turer. Now, I would like to examine some 
of the design elements involved in the 
turntable drive and suspension systems of 
a record player, again based upon infor- 
mation that I obtained during my recent 
visit to the Thorens engineering and pro- 
duction facilities. 

In evaluating turntable performance, 
most audiophiles look to three published 
specifications: rumble, wow-and-flulter, 
and speed accuracy. Indeed, under ideal 
laboratory conditions, these are the only 
three specifications that would ordinarily 
have to be considered. But most of us do 
not play records under ideal laboratory 
conditions and, what's worse, the records 
we play are anything but perfect, espe- 
cially in recent years. Certainly, suscepti- 
bility to acoustic feedback is a fourth 
quality of any turntable system that the 
prospective purchaser should consider. 
We will examine the importance of a 
turntable's suspension system presently, 
but for the moment, let's discuss turnta- 
ble rumble. 

It is not uncommon to run across two 
turntables, one that boasts of a rumble 
figure in excess of 70 dB, while another 
claims a much more modest 50 dB or 
even less. Listening to records on both 
turntables may show that the turntable 
having the lesser rumble figure may actu- 
ally produce less noise than the one hav- 
ing the higher figure. 

The National Association of Broad- 
casters (NAB) formulated a method of 



rumble measurement in 1964. In the 
NAB measurement system, only those 
frequencies between 10 Hz and 250 Hz. 
are included at their full amplitude when 
making the measurement. Below 10 Hz, a 
filter rolls off response of the measure- 
ment system at a rate of 6 dB-per-octave, 
while the 3-dB-culofT at the high end of 
the range is at 500 Hz with a slope of 1 2 
dB-per-octave above the range. The 
weighting curve, as it is called, is shown 
in Fig. 1. An associated test record, hav- 
ing a reference level of 1 .4 cm-per-sec 
peak recorded velocity in lateral modula- 
tion at 100 Hz also contains a "silent 
groove" following the reference signal. 
The rumble, or signal-to-noise ratio, is 
expressed as the difference between the 
reading obtained on a standard VU meter 
when the modulated groove is playing and 
the reading observed during playing of 
the silent groove. 
Two additional rumble measurement 
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FIG. 1— THE NAB WEIGHTING CURVE used 
with a lest record to measure turntable rum- 
ble. 

standards were developed by DIN (the 
German Standards organization). Their 
standard, DIN 45-539 uses two different 
weighting networks, as illustrated in Fig. 
2. Curve "A", (the unweighted DIN 
rumble weighting curve) is practically 



equivalent to the NAB curve. Curve "B" 
however, used for making a weighted, or 
DIN "B" measurement, attempts to de- 
liver test results or numbers that corre- 
spond as nearly as possible to the subjec- 
tive impression of rumble. Because hu- 
man hearing is less sensitive to low fre- 
quencies than to mid-frequencies, the fil- 
ter attenuates the low frequencies at a 
rate of 12 dB-pcr-octavc on each side of a 
center frequency, 315 Hz. 

The DIN lest record, 45-544 used in 
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FIG. 2— TWO RUMBLE WEIGHTING CURVES 
developed by DIN, the German standards orga- 
nization. 

making DIN rumble measurements con- 
tains a 315-Hz reference signal recorded 
at a velocity of 5.42 cm-per-sec (single 
channel) in addition to the required "si- 
lent groove." 

In 1966, CBS Laboratories (now 
known as CBS Technology Center) de- 
veloped a new weighting curve for mea- 
surement of rumble. High-frequency rol- 
lofT used in this weighting curve is almost 
identical to that used in the DIN stan- 
dard; but at low frequencies, a dropoff of 
only 6 dB-per-octave is used. The test 
record developed for this measurement 
system, known as RRLL (.Relative /Jum- 
ble Loudness Level) has a 100-Hz refer- 
ence tone recorded at 5 cm-per-sec later- 
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FIG. 3— FOUR POPULAR RUMBLE WEIGHTING 
CURVES. Text explains their uses and why they 
differ. 

ally and readings are made on an RMS 
responding meter. This new reference 
frequency at reference level results in a 
fundmental difference of readings {com- 
pared with the 315-Hz reference level 
used in DIN) of 7 dB, even before you 
take into account the difference in the 
weighting curves. 

Finally, there is the ARLL (Audible 
.Relative loudness Level) used by some 
laboratories and publications. This one 
starts out using the basic NAB proce- 
dure, but adds a filler that corresponds to 
the standard "A" weighting network used 
in sound-level meters and in making IHF 
signal-to-noise measurements for amplifi- 
ers, tuners, etc. The four most popular 
weighting curves have been superimposed 
in Fig. 3 to give readers some idea how 
widely rumble measurement may vary, 
from system to system, both because of 
differences in reference levels against 
which the residual noise is measured and 
because of the differences in the weighing 
curves themselves. Clearly, there is no 
way to meaningfully compare an NAB 
rumble figure with a DIN "B" specifica- 




r* — 60 MM— A 
FIG. 4— NEW RUMBLE TEST ADAPTOR, by 
Thorens, consists of a spindle and a swiveted 
platform to support the pickup cartridge of the 
turntable system under test. 

lion, or a DIN "A" result against an 
RRLL result. The important point here is 
that when you compare rumble figures of 
competing products you make sure that 
both figures were arrived at using the 
same test procedure. The IHF (/nstitutc 
of Wigh fidelity) is now trying to arrive 
at a standard to be used by the high-fidel- 
ity industry, but until that standard is 
adopted and used, it's up to the consumer 
to beware of specsmanship. Needless to 
say, most turntable manufacturers in re- 
cent years tend to favor the DIN "B" 
method simply because it yields higher 
dB numbers. Unfortunately, infrasonic 
rumble components, though inaudible as 
such (and therefore not included in the 
DIN "B" method) can have a serious 



effect on sound reproduction. This is 
especially true with the new DC amplifi- 
ers that amplify signals down to "0 Hz". 
Severe rumble components in the 6- Hz to 
12- Hz region, as we pointed out last 
month, can aggravate pickup-arm reso- 
nance problems. Also, large woofer cone 
excrusions at subsonic frequencies, 
though in themselves inaudible, can push 
the speaker cone out of its linear operat- 
ing region, thereby introducing IM dis- 
tortion at audible frequencies. 

New Rumble Measurement 
Instrument 

Rumble measurements are further 
complicated by the fact that rumble is 
also contained in the test records them- 
selves, besides being generated by turnta- 
ble drive mechanisms. Engineers at Thor- 
ens discovered that the average rumble of 
many of the rumble test records popular- 
ly used was approximately the same as 
that of many high quality turntable sys- 
tems. The record may therefore contrib- 
ute as much to the rumble measurement 
as the turntable itself. For this reason, 
Thorens developed a new device (Fig. 4) 
to replace the lest record for rumble mea- 
surements. Figure 5 shows the Thorens 
Rumble Test Adaptor being used to 
check a Thorens TD-126 Mk III turnta- 




FIG. 5— ILLUSTRATION shows Ihe Thorens 
rumble lest adaptor in actual use. A special test 
record is used. 

ble. The device consists essentially of two 
elements; a spindle and a swiveled frame, 
upon which the stylus of the pickup car- 
tridge is placed. The spindle, which is rig- 
idly connected to the turntable shaft, is 
carefully polished and plated, first with 
copper and then with nickel. The bearing 
contact is equipped with high-polymer 
parts. The two elements of the Rumble 
Test Adaptor are rigidly connected, al- 
lowing any vibration or noise to be trans- 
mitted to the pickup cartridge for subse- 
quent measurement. The lesi record seen 
in Fig. 5 is now used only to establish a 
reference level against which to measure 
the rumble value. The construction of the 
bearing of this device enables vibrations 
in both vertical and lateral directions of 
each stereo channel to be delected. 

Whether rumble is measured this way 
or with a test record, a great deal of infor- 
mation can be gained with the aid of a 
spectrum analyzer, since it is important 
to know the content (frequencies) of the 
rumble as well is its overall single- num- 
ber value. Using the Rumble Test 



Adaptor just described, we tried to ana- 
lyze the rumble content of a typical high- 
quality turntable that uses a synchronous 
1800-RPM motor and belt drive. Even 
using a low -noise, hum- free (we thought) 
setup in the tests we were plagued by 
hum and some noise pickup which threat- 
ened to mask the results. To differentiate 
between electrically generated hum and 
noise and low-frequency rumble content, 
we therefore made two plots on the ana- 
lyzer. The first, shown in Fig. 6-a is a 
linear sweep from Hz to 200 Hz (20 Hz 
per linear horizontal division on the scope 
face) taken with the arm at rest, but with 
the turntable rotating (motor on). The 
peak ai the extreme left of the display is 
the "zero beat" of the analyzer and may 
be ignored. Approximately three divi- 
sions to the right is the expected peak at 
60 Hz (line frequency) and to the right we 
see a second major peak at 180 Hz (third 
harmonic of the line frequency). A much 
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FIG. 6— SPECTRUM ANALYZER RECORDS. The 
trace at a was made with pickup arm at rest 
while turntable was rotating. Trace at b was 
made with pickup resting on platform of (he 
test adaptor. 

lower amplitude peak is also detectable 
at 120 Hz (second harmonic or 60 Hz). 

Compare these results with those ob- 
tained when the stylus was positioned on 
the frame of the Thorens Rumble Test 
Adaptor while the turntable revolved, as 
shown in Fig. 6-b. The first thing we 
notice is a brand new peak at 30 Hz which 
is actually taller than the "hum" peak at 
60. If you divide the rotation of the motor 
(1800 RPM) by 60 seconds, sure enough -,, 
you come up with 30 Hz. In other words, [J 
a severe rumble component is being con- jS 
tributcd by the motor on a once- per- revo- > 
lution basis. Even more interesting are -c 
additional spikes observed at the extreme £ 
left of the display, in the region below 20 o 
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rABLE 1 




Turntable 


Test Record 


Rumble Adaptor 


Average direct-drive model 
High-quality direct drive with quartz 

speed control 
Thorens TD 126 Mk III 


-46 dB 

-48 dB 
-50 dB 


-60 dB 

-51 dB 
-72 dB 



BALL SEGMENT 



Hz. These spikes, too, are greater in 
amplitude than the electrically generated 
hum noise observed earlier and one or 
more of them may well lie in the exact 
frequency region of pickup-arm /car- 
tridge resonance. Clearly, a single meter 
measurement of rumble, by whatever 
standard, could not disclose this much 
information about the nature of the noise 
itself. 

Thorens maintains that their new 
Rumble Test Adaptor can provide help in 
explaining the audible differences be- 
tween various turntables which, using lest 
records to establish rumble figures, come 
up with rumble figures which at first 
glance are not significantly different. As 
proof of this, they offer a summary of 
measurements made the "old" {test re- 
cord) way and using their Rumble Test 
Adaptor. The summary is shown in Table 
1 and note that, in all cases, the more 
severe DIN "A" (unweighted) measure- 
ments were used. 

Improving Turntable Suspensions 

The fourth factor which determines 
the quality and performance of a turnta- 
ble system is its suspension system. Un- 
fortunately, few manufacturers of turn- 
tables are able to say much about their 



SPRING CONTACT POINT 



efforts in this direction, largely because 
the quality of a suspension system does 
not lend itself to a measurement. Acous- 
tic feedback, whether it be a continuously 
howling sound when volume is turned up 
too loud, or partial feedback which falls 
short of that extreme but nevertheless 
causes coloration of reproduced sound, is 
a problem known to all-loo-many audio 
buffs. Acoustic feedback may be air- 
borne (sound waves from the speaker 
vibrate against the turntable's structure 
and are picked up by the stylus riding in a 
record groove) or it may result from 
vibration carried through the floor, the 
surface upon which the turntable is 
mounted, etc. 

The classical floating suspension sys- 
tem, shown in Fig. 7, does offer a number 
of advantages such as high insensitivily to 
solid-borne vibrations above 20 Hz and 
great immunity to mechanical and acous- 
tic feedback. However, there are also dis- 
advantages. It is sensitive to ultra-low fre- 
quncy disturbances, such as those trans- 
mitted to the turntable from the move- 
ment of people on a wood floor or from 
external jolts. Studies have shown that 
when this conventional suspension system 
is used, choosing a low resonant frequen- 
cy for the system is not sufficient for 
CENTEH OF GRAVITY 
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FIG. S — HORIZONTAL DEFLECTION of the typi- rotational and vertical movements, 

cal turntable mounting board causes complex 

HORIZONTAL SPRING BEARING FACE CENTER OF GRAVITY 





VERTICAL SPRING 
FIG. 9— BASIC DRAWING of Ihe Thorens Ortho- 



VERTICAL GUIDE 
tnertial turntable suspension system. 



DAMPING DISC 
FIG. 10— CROSS-SECTION view of the ball-seg- 
ment mounting arrangement used by Thorens. 

achieving optimum behavior. Difficulties 
arise when so-called "mode conversion" 
effects take place. For example, a simple 
horizontal excitation may produce an in- 
tricate combination of translational and 
rotational displacements. Figure 8 illus- 
trates such an effect in a conventional 
suspension system. 

According to Thorens, their newly de- 
veloped Orlho-lneriial suspension system 
eliminates many of these problems. The 
suspension system is illustrated in simpli- 
fied form in Fig. 9, The chassis of the 
turntable is supported by ball-segment 
bearings and by separate spring elements 
for horizontal and vertical displacments. 
The bearing faces on the chassis are in ihe 
same plane as the center of gravity and 
each ball segment bearing is supported at 
its midpoint by a spring possessing free- 
dom only in the vertical direction. A 
detailed cross-sectional view is shown in 
Fig. 10. 

If this system is set into motion by a 
horizontal excitation, the chassis rolls 
over the ball segments. Since the center 
of gravity and the bearing faces lie in the 
same plane, no rotational motion occurs. 
Furthermore, since the height of the 
chassis does not change when it rolls over 
the ball segments, the vertical springs 
retain their fixed length and vertical dis- 
placmcnt does not take place. The ball- 
segment bearings are fabricated of rubber 
and afford isolation and damping of dis- 
turbance frequencies within the audio 
range. This reduces the turntable's sensi- 
tivity to acoustic feedback as well. 

It has been repeated in print many 
times that all a turntable has to do is 
rotate at a constant speed and so so quiet- 
ly. As you can see from this and last 
month's discussion of pickup arm design, 
that is more easily said than done. R-E 
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WHEN MONEY IS NO OBJECT IT IS FAIRLY EASY 

to find a stereo cassette deck that can deliver 
recorded results that are almost indistinguish- 
able from the original program source. But 
what happens if you are on a limited budget 
and want to purchase a low-cost cassette deck 
that provides good basic performance for un- 
der J2O0'? Technics (Panasonic Company, 1 
Panasonic Way, Secaucus, NJ 07094) appears 
to have provided the answer with the low-cost 
model RS-M7 stereo cassette deck. 

This front-loading unit, shown in Fig. 1, is 
one of the lowest-priced decks we have tested 
that include Dolby circuitry. The gold-colored 
aluminum front panel contains a power on/off 
pushbutton switch and a stereo headphone jack 
on the left. A swing-down cassette compart- 
ment door permits the easy insertion and ori- 
entation of tape cassettes. Just below the cas- 
sette door are seven mechanically operated 
piano-key-type transport controls, including 
pause, record, play, rewind, fast forward, stop 
and eject. The play and stop pushbuttons are 
somewhat larger than the other controls, for 
quick visual identification, and in order to acti- 
vate the record mode, both the record and 
PLAY pushbuttons must be depressed simulta- 
neously. 

A three-digit tape counter is located at cen- 
ter-panel together with a reset pushbutton, and 
just below the counter are three toggle switch- 
es. The first switch turns the Dolby circuitry 
on or off. The middle switch selects line or 
microphone inputs, while the third switch with 
three positions selects proper equalization and 
bias levels for normal (ferric-oxide), ferri- 
chrome and chromium-dioxide or high-bias 
ferric-cobalt tapes. 

Record-level controls for each channel are 
concentrically mounted below a pair of record- 
level meters that are calibrated from — 20 dB 
to +5 dB. Dolby level is indicated as +3 dB 
on the scales, and since this level is standard- 
ized at 200 nWb- per- meter, this places Tech- 
nics' arbitrary "0-dB record level" at approxi- 
mately 142 nWb-per- meter. 

Between the record-level meters is an LED 



Technics Model RS-M7 
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indicator light that glows red when the tape 
deck is in the record mode, while at the lower 
right of the panel are a pair of microphone 
input jacks. The rear panel contains a pair of 
line input and line output jacks. 

The model RS-M7 uses 12 transistors in 
addition to the four IC's. A single tape head is 
used for record and playback, and a double-gap 
ferritc head is provided for tape erasure. 

Lab measurements 

For our laboratory measurements, we used 
Maxell UD-XLI tape as our ferric-oxide tape 
sample, Sony Duad tape for FeCr tape and 
TDK-type SA tape for measurements using 
the CrO : tape setting. Results of these lab 
measurements are shown in Table 1. 

Frequency response when Maxell tape was 
used is shown in Fig. 2 for a record-playback 
level of — 20 dB relative to the arbitrary 0-dB 
point on the level meters. While the manufac- 
turer deserves a mild rebuke for not publishing 
tolerance figures (±dB's) in their frequency- 
response specifications, we found that the fre- 
quency response between the — 3-dB rolloff 
points, was nearly as good as the Technics 
claims that omit tolerance values. 

Both the ferri-chrome tape sample and the 
cobalt-ferric high-bias tape sample performed 
a bit belter in record /play response, with the 
3-dB rolloff point occurring at 14 kHz for each 
tape sample, as shown in Figs. 3 and 4. 

Using our standard test tape TDK No. AC- 
337, which contains spot frequency signals 
from 40 Hz to 12.5 kHz, we measured play- 
back-only response. The results are shown in 
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MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

Frequency Response: standard tape, 30 Hz to 14 kHz; Cr0 2 /FeCr tape, 30 Hz to 15 
kHz. Wow and flutter: 0.08% WRMS. Signal-to -Noise Ratio: with Cr0 2 tape or equal. 
56 dB (below maximum record level) without Dolby; 66 dB (above 5 kHz) with Dolby. 
Fast Forward or Rewind Time (C-60 Cassette): 86 seconds. Bias Frequency: 80 kHz. 
Input Sensitivity: line, 60 mV; microphone, 0.25 mV. Microphone Impedencer 400 to 
10,000 ohms. Output Level: 0.42 volt. Headphone Output Level: 65 mV (8-ohrn imped- 
ance). Power Requirements: 120 volts, 50 to 60 Hz, 19 watts. Dimensions: 16'/ s W X 
5V. H X 97. inches D. Weight: 10 lbs. Suggested Retail Price: $175. 
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Fig. 5 and were flat within ± I dB over the 
40-Hzto 12.5-kHz range. 

While the maximum recording level for 3% 
total harmonic distortion seems to be incredi- 
bly high (+11 dB for standard tape, +8 dB 
for cobalt-ferric tape), you must remember 
that these levels are referenced to dB on the 
tape deck's own meters and the recording level 
that Technics chose for the 0-dB mark is lower 
than on many other tape decks. Even if you 
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subtract 3 dB from the measurements and 
assume a standard 0-dB level of 200 nWb-per- 
meter, the tape deck's headroom is very good, 
at least when used with these high-quality 
tapes. 
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Wc subjected the RS-M7 to a two-lone 1 M 
distortion test, using a pair of 9-kHz and 10- 
kHz tones at a 0-dB peak recording level. For 
comparison Fig. 6 shows the components of 
the signal source. The spectrum analyzer was 
swept linearly rather than logarithmically, and 
the sweep is 2 kHz-per-horizontal division. 
The 9-kHz and 10-kHz tones are centered in 
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the display. Disregard the small peaks on the 
right. 

Figure 7 shows the playback signals record- 
ed on the tape sample at 0-dB record levels. 
Note that in addition to the noise floor, two or 
more distinct IM signals arc now visible — one 
at 8 kHz, the other at 11 kHz. These signals 
arc respectively 31 dBand 33 dB below the lest 
tones. To calculate the two -tone 1 M distortion 
under these conditions, 3 dB must be added to 
the level of either test tone to establish an 
equivalent peak level of the reference signal so 
that the two distortion values are, in effect, 34 
dB and 36 dB below the reference level. Sum- 
ming these two distortion values results in a 
net distortion level that is 32.24 dB below the 
reference level, corresponding loan IM distor- 
tion level of 2.44%. 

Summary 

Our overall product evaluation is shown in 
Table 2, together with summary commenls. 
The model RS-M7 cassette deck performed 
extremely well Tor its low price. Our R.E.A.L. 
sound rating of very good must be considered 
in the light of that price, and it reflects the fact 
that as recently as two years ago cassette decks 
at this quality level might easily have cost 
between S250 and $300. Ft-E 



TABLE 1 



Manufacturer: Technics by Panasonic 



Model: RS-M7 



RADIO-ELECTRONICS PRODUCT TEST REPORT 
CASSETTE TAPE DECK MEASUREMENTS 



FREQUENCY RESPONSE MEASUREMENTS 

Frequency response, standard tape (Hz-kHz ±dB) 
Frequency response, CrOj tape (Hz-kHz ± dB) 
Frequency response, other (see text) (Hz-kHz ±dB) 

DISTORTION MEASUREMENTS (RECORD/PLAY) 
Harmonic distortion at -3 VU (1 kHz)(%) 
Harmonic distortion at VU ( 1 kHz) (%) 
Harmonic distortion at +3 VU (1 kHz)(%) 
Level for 3% THD (dB) 

SIGNAL-TO-NOISE RATIO MEASUREMENTS 

Standard tape. "Dolby" off (dBI 
Standard tape, "Dolby" on (dB) 
Hi-bias tape, Dolby off (dB) 
Hl-btas tape. Dolby on (dB) 

MECHANICAL PERFORMANCE MEASUREMENTS 

Wow and flutter (%, WRMS) 

Fast wind and rewind time, C-60 tape (seconds) 

COMPONENT MATCHING CHARACTERISTICS 

Microphone input sensitivity (mV) 
Line Input sensitivity (mV) 
Line output level (mV) 
Phone output level (mV) 
Bias frequency (kHz) 

TRANSPORT MECHANISM EVALUATION 
Action of transport controls 
Absence of mechanical noise 
Tape head accessibility 
Construction and internal layout 
Evaluation of extra features, if any 

CONTROL EVALUATION 

Level indicator(s) 
Level control action 
Adequacy of controls 
Evaluation of extra controls 

OVERALL TAPE DECK PERFORMANCE RATING 



RE 


R-E 


Measurements 


Evaluation 


30-13,3 


Good 


40-14, 3 


Very good 


35-14,3 


Good 


See Figs. 2, 3, 4 




Std/High Bias 




1.0/1. D 


Excellent 


1,0/1.0 


Excellent 


1.0/1.1 


Excellent 


+ 11/ + 8 


Excellent 


59 


Very good 


68 


Very good 


61 


Very good 


69 


Very good 


0.04 


Excellent 


90 


Fair 


0.25 




50 




350 




54 {B ohms) 




80 






Good 




Very good 




Very good 




Good 




Good 




Good 




Good 




Good 




Good 




Very good 



TABLE 2 
RADIO-ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Technics by Panasonic 

OVERALL PRODUCT ANALYSIS 



Model: RS-M7 



Retail price 
Price category 
Price/performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 



J175 
Low 

Excellent 
Very good 
Very good 
Good 



Comments: In evaluating a stereo cassette deck such as the Technics model RS-M7 one must, 
above all, keep in mind its low price. Just a year or two ago, a cassette deck with a 
suggested retail price of $175 equipped with Dolby noise reduction and the more- 
than-adequate level of performance obtained from this unit would have been consid- 
ered a near miracle. Of course, this unit lacks some of the sophisticated features found 
on costlier decks, but the features it does have make you quickly realize that all the 
basics are there. For a mechanically operated transport system, the mechanism oper- 
ates smoothly and quietly, it has the important auto-stop feature when end of tape is 
reached, so that idler wheel-to-capstan pressure Is released when you are not there to 
turn oft the machine. While there are no user-accessible adjustments for Dolby cali- 
bration, our test unit has been almost perfectly factory-adjusted for proper Dolby 
noise-reduction tracking, and the noise- reduction capability of the built-in Dolby cir- 
cuitry was fully as great as it is on much more expensive tape decks. 

Recordists who consider overall frequency response to be the major specification 
may find this unit's response a bit disappointing: but those who are more knowledge- 
able wilt realize that in this budget design. Technics has managed an Intelligent trade- 
off and balance between frequency response, distortion and signal-to-nolse ratios that 
results In as good sounding a tape deck as could possibly be achieved at this price 
level. Then, too, when you consider that not many years ago a wow-and -flutter figure 
of 0.1% WRMS was considered to be quite good even In expensive tape decks, 
Technics' achievement of 0.04% In this deck is all the more remarkable. 

In sum, the modal RS-M 7 stereo cassette deck offers very good basic tape record- 
ing facilities, and with the money you would save by purchasing It. you can afford to 
use the best cassette tapes available. 
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Here's an automatic brightness limiter circuit problem with a 
strange twist. jack darr, service editor 



THE IDEA FOR THIS MONTH'S CLINIC CAME 

from a Magna vox T 99 5 -01 chassis that 
involved a good but incomplete diagnosis, 
and a lot of work; and the story has a pure 
Alfred Hitchcock ending. 

After replacing a bad high-voltage 
triplet, everything was fine. The high- 
voltage was normal, etc. Only one prob- 
lem: no raster. Off" we went. After some 
tests, we wound up in the Low Level Vid- 
eo module (LLV), which contains the 
video amplifiers and the automatic 
brightness limiter stage. Figure I shows a 
simplified schematic of this module. 

Note that the automatic brightness 
limiter transistor is shown with +1,4 
volts on the collector, it measured about 
+ 10 volts. This transistor controls the 
maximum brightness automatically by 
sensing the beam current. As the beam 
current increases, the automatic bright- 
ness limiter transistor (Q6) goes farther 
into conduction. Transistor Q6 affects the 
bias on the video amplifier transistor, Q4. 
From the voltages, it was apparent that 
the video amplifier and video driver were 
cut off. The collector voltage on Q5 was 

LOW LEVEL 
VIDEO MODULE 



zero. (Here's an oddity: on the RGB 
module we did read some video signal. 
Only about 25 volts P-P, instead of the 
normal 100 volts plus. Evidently, this was 
simply leaking through the cutoff transis- 
tor, by capacitance.) 

Transistor Q6 seemed to be leaky. By 
replacing this, wc got a raster and a good 
picture. (Now comes the kicker!) Howev- 
er, while the brightness control did work, 
putting the raster out at one end, at the 
other end the raster was far too bright. 
The video was burned out. The video 
amplifier and video driver has apparently 
been cut off", but now we had no automat- 
ic brightness limiter action at all. Re- 
checking, we found that someone had for- 
gotten to solder the collector of the tran- 
sistor Q6; it was open. Fixing this, we 
found that we were back right where we 
started! The collector of Q6 measured 
+ 10 volts and the video was cut off. Back 
to the drawing board. 

The automatic brightness limiter cir- 
cuit isn't complex, but it is interesting. In 
normal operation, transistor Q6 is cut off". 
At a "typical" beam current, it does noth- 
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ing. Its base is clamped at +23.5 volts by 
a l K resistor to the emitter and the +24 
volt line. A connection from the base goes 
outside the module to dropping resistor 
RI8. See Fig. I. This is in the return 
circuit for the high voltage winding of the 
flyback transformer so that the beam cur- 
rent flows through it, to ground. This 
voltage is mixed with the fixed bias. (Ac- 
cording to Ohm's Law, at the maximum 
beam current of 1500 microamps, this 
should develop about —49.5 volts. A 
median beam current of say 750 jiA 
should develop about +25 volts.) 

At maximum drop, this voltage bucks 
the +23.5 volts, and if it goes far enough 
negative, it develops a net negative bias 
on the base of Q6. Since this is a PNP 
transistor, it turns on, and it in turn cuts 
off" the video amplifier. As we laid out this 
circuit in a simplified form, we found an 
oddity. Resistor Rl8, the dropping resis- 
tor, is actually in two different circuits at 
the same time. One is in the +23-volt 
clamp circuit and the other is in the high 
voltage beam current return. So, it's a 
kind of "one-resistor matrix" that devel- 
ops not one but two voltage drops at the 
same time. Rather, this is the sum of the 
two. If it's to work, this must be just 
enough to cut off the transistor Q6 with 
average beam current. 

So here we were; obviously it was not 
doing it. We had a good transistor in the 
brightness limiter stage, and all other 
resistors checked out. What was left? 
Might be a change in value of Rl8 under 
load. Capacitor CIO was checked and 
found good. In desperation, we removed 
Rl8 and tacked in a 50K pot. By varying 
this, we did find a setting where things 
worked. This value turned out to be 
almost exactly 35.0 K. Checking the 
resistor stock dug up one with exactly this 
value. It worked. However, something 
kept tapping me on the shoulder! I had a 
queasy feeling that we had not fixed it, 
but simply "jury-rigged it." I was right. 

Checking back to the Magnavox Ser- 
vice News, I read the circuit description. 
Going farther, I read the whole thing. On 
the next page, there was a note on bright- 
ness problems due to ABL overconduc- 
tiont Woops! Just what we had. The note 
said: "be sure to check R5, 820K, 4.9 W, -,, 
which is in the ground-return circuit of S 
the high voltage tripler". This is on the j5 
High Voltage/Scan Sweep module, on > 
the far side of the mother board. Check- -< 
ing R5, it seemed to be OK. So, we to 



continued on page 78 
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NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE OF THE ART EQUIPMENT 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them 



Send for the full color catalog in the elec- 
tronics area of your choice-discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production- 
model equipment, 

rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in all 14 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing, 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Audio Electronics, you'll be able to 
assemble your own NTS/HEATH digital stereo 
receiver with 70 watts per channel. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly acquire practical know-how. 



m 
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'nautlrfu EI M lronicj 



l.TheNTS/Rockwell AIM 65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard, A 6502 based 
microcomputer with IK RAM, expandable. 
3, The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16K RAM memory, expand- 
able to 48 K. 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting 
filtered color and new solid-state high 
voltage tripler rectifier. 



NATIONAL <™jg> SCHOOLS 

TECHNICAL-TRADE TRAINING SINCE IMS 

Resident and Home-Sludy Scnools 

4000' South Figuaraa S1 . Lus Angeles. Calil 90D37 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 



NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Slreel. , Dept. 206-020 
Los Angeles, California 90037 

Please rush FREE colo' catalog on course checked below 

MicroComputers/MicroProcessors Audio Electronics 

Communications Electronics Auto Mechanics 

Digital Electronics Air Conditioning 

Color TV Servicing Home Appliances 




Name 



Age . 



Address 
Apt. _ 
State 



. City 



Zip 



; Check if interested in G.I. information. 
□ Check if interested ONLY in classroom [raining in Los Angeles 




Quality Kits 



Function Generator Kit 




Provides three basic wave- 
forms: sine, triangle and 
square wave* Frequency 
range from 1 Hz to 1GQK 
Hz. Output amplitude from 
valts to over G volts (peak 
to peak}. Usesa 12V supply 
or a ±6V split supply. In- 
cludes chip, P.C, Board, 
components Si Instructions. 



JE2206B $19.95 



Digital Thermometer Kit 




- 



Dual sensors — switching control for indoor/outdoor 
or dual monitoring. Continuous LEO .8" ht. display. 
Range: -40°F to 199°F / *4Q°C to 1 00° C. Accuracy 
±1 nominal. Sot for Fahrenheit or Celsius. Simulated 
walnut case, AC wall adapter Included. 
Size: 3%"h x 6-5/8" w x 1-3/8"d. 

JE300 $39.95 



Digital Stopwatch Kit 




Use Intersil 7205 Chip, Plated 
thru double-sided P.C. Board. 
Red LED display. Times to 
59 minutes, 59.59 seconds 
with auto reset. Quartz crystal 
controlled. Three stopwatches 
jn one; single event, split 
(cummulativel and taylor (se- 
quential timing). Uses 3 penlite 
batteries. 

Size: 4.5" x 2.1 5" x .90" 



JE900 $39.95 



4-Digit Clock Kit 



6- Digit Clock Kit 




IQ?8 



Bright .357" ht. red display. Sequential flashing 
colon. 12 or 24 hour operation. Black extruded alu- 
minum case. Pressure switches for hours, minutes and 
hold functions. Includes all components, case and 
wall transformer. Size: 3 ft" x1^"x VA" 

JE730 $14.95 




Jumbo 
6-Digit Clock Kit 



Bright -300 ht. common calhode display. Uses MM- 
5314 clock chip. Switches for hours, minutes and 
hold functions. Hours easily viewable to 20 ft* Simu- 
lated walnut case. 1 1 5VAC operation. 1 2 Or 24 hour 
operation. Includes all components, case and wall 
transformer. Size: &¥*" x 3-1/8" x 13£" 

JE701 $19.95 




Four .630" ht. and two .300" ht comm. anode dis- 
plays. Uses MM5314 clock chip. Switches for hrs., 
mins.j and hold functions- Hours viewable to 30 ft. 
Sim. walnut case, 115V AC operation* 12or24hour 
operation, Incl. all components, case and wall trans- 
former. Size: 6% " x 3-1/8" x 1%" 

JE747 $29.95 



Regulated 
Power Supply Kit 



Multi-Voltage 
Board Kit 



Variable 
Power Supply Kit 




Uses LM309K. Heat 
sink provided. PC 
board construction. 
Provides so] id 1 amp 
@ 5 volts. Includes 
components, hard- 
ware & instructions. 
Size:3K"x5"x2"h 



i 



JE200 $14.95 



ADAPTS TO JE200 
SUPPLIES ±5V. *9V and zlZV 
independent load rating at single 
terminal. ±12V:160mA, ±9V:20D 
mA, — 5V :250mA. DC/DC conven- 
er with +5V input, Toriodal hi- 
speed switching XMFR. Short 
circuit protection. PC board con- 
struction. Piggy-back to JE200 
board. Size: 3*4" x 2" x9/16'h 



JE205 ..$12.95 




Full 1 .5 amp ® S-1 0V out- 
put. Up to .5 amp @ 15V 
output. Heavy duty trans- 
former. Three-terminal I.e. 
voltage regulator. Heat sink 
provided for cooling effi- 
ciency. PC board construc- 
tion, 120V AC input. 
Size: 314" x5" x 2"h 



JE210 $19.95 
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62-Key ASCII 
Encoded Keyboard Kit 
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The JE610 ASCII KEYBOARD KIT can be interfaced into most any computer 
system. The JE61Q kit comes complete with an Industrial grade keyboard switch 
assembly (62-keys), IC's. sockets, connector, electronic components and a double- 
$ided printed wiring board. The keyboard assembly requires +5V @ 150mA and 
—12V (? 10mA for operation. Features: 60 keys generate the full 128 characters, 
upper and tower case ASCII set. Fully buffered. Two user^efine keys provided 
for custom applications. Caps lock for upper case-only alpha characters. Utilizes 
a 2376 (40-pin) encoder read-only memory chip. Outputs directly compatible 
with TTL/DTL or MOS logic arrays. Easy interfacing with a 16-pin dip or 18-pin 
edge connector. 

JE610 $79.95 



Hexadecimal Encoder Kit 




FULL 8-BIT LATCHED OUTPUT - 19-KEY KEYBOARD 
The JE600 ENCODER KEYBOARD provides two separate hexadecimal digits 
produced from sequential key entries to allow direct programming for 8-bit 
microprocessor or 8-bi: memory circuits. Three (3) additional keys are provided 
for user operations with one having a bistable output available. The outputs are 
latched and monitored with 9 LED readouts. Also included is a key entry strobe. 
Features: Full 3-bit latched output for microprocessor use. Three user-define 
keys with one being bistable operation. Debounce circuit provided for ail 19 keys. 
9 LED readouts to verify entries. Easy interfacing with standard 1 6-pin IC con- 
nector. Only +5VDC required for operation. 

JE600 $59.95 



(Prices Subject To Change) 
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One-Stop Component Center 

AUTHORIZED DISTRIBUTORS 



ALABAMA GEORGIA 

Cropwell Tucker Bros. Atlanta 

Huntsviile Industrial Electronic Supply Atlanta 

Mobile Lafayette Radio Electronics Columbus 

ALASKA Stone Mountain 

Anchorage The Electronic Company H AWA 1 1 

Anchorage TV Mart Aiea 

ARJZONA Honolulu 

Flagstaff Jim's Audio A Stereo Repair IDAHO 

Sierra Vista B & S Electronics Bpite 

Yuma Yuma Electronics Caldwell 

ARKANSAS ILLINOIS 

Little flock Southern Electronics Company Carbondale 

CALIFORNIA Decatur 

Anaheim Heathkit Electronic Cantor Evanston 

Aiusa Atrrco Electronics Grove/and 

Sail flower Eari'i Hobby Shop Mount Prospect 

Berkeley Al Lasher Electronics Nites 

Bree Century Electronics Normal 

Buena Park Ford Electronics Peoria 

Buana Park S-.J. Electronics Peoria 

Chuia Vista Lion Electronics Rockford 

Cypress SCP Electronics Schaumburg 

Davit Paradyne Consumer Electronics Skokia 

El Monte Kimball & Stark Villa Park 

Pontine Fontana Electronics (NO I AN A 

Fresno Sparky Electronics East Chicago 

Glendale Eagle Electronics Evansvi/le 

Harbor City Buff's Electronics Gary 

Hawaiian Gardens CarsOn Electronics IOWA 

Hollywood Pacific Radio Exchange Antes 

LaHabra A, B-C Electronics Clinton 

Lancaster Consumer Electronics Davenport 

Long Beach Scott Radio Supply Inc. Des Moines 

Mission Viefo Tower Electronics Corp. Das Moinas 

Modesto Computer Magic KANSAS 

Modesto Pacific Radio Hutchinson 

Monterey Zackit Kansas City 

Morro Bay Coast Electronics Mission 

National City Willy 's Electronics Satfna 

Octansidsm Electronic Center Wichita 

Oxnard Dow Radio KENTUCKY 

Palmdale Radio Shack A£C Patmdaie Lexington 

Palo Alto U.S. Electronics Louisville 

Palo Alto Zack Electronics 

Pasadena Dow Radio inc. 

PaiO Roths Mission Electronics 

Padding Radio Man 

Sacramento Heathkit Electronic Center 

Sacramento Zackit 

Salinas Salinas Radio 

Sen Carlos JAN Outlet Store 

San Diego Radio Shack A.S.C Mira Mesa 

San Diego Byte Shop 

San Fernando San Fernando Electronics 

Sen Francisco Zack Electronics 

San Jose Peninsula Electronic Supply InC- 

San Jose United Radio A TV Supply 

San Luis Obispo Mid-State Electronic Supply 

San Rafael Electronics Pius 

Santa Barbara Lombard Electronics 

Santa Crux Santa Crux Electronics 

Santa Fa Springs Industrial Electronics 

Santa Maria Cap's Communications 

Santa Rosa Electronic: Inc. 

South Lake Tahoe CalPina Electronics 

Suisun City Byte Shop 

Sunnyvale Sunnyvale: Electronics 

Torranea SE Electronic* 

Torrance Torrance Electronics 

Vacavilta DC Electronics 

Vaittio Zackit 

Van Nuys Thrifty Electronics Supply Inc. 

Walnut Creek MicroSun Computer Canter 

Westminwter Jr. Electronics 

Whittler DAS Electronics 

Whittler Wh Ittier Etec ironies Company 

COLORADO 

Aurora Aurora Electronics 

Colorado Springs Centennial Electronics inc. 

Denver Amptec inc r 

Denver M&. Com Distributing Co. 

CONNECTICUT 

A von Heathkit Electronic Cen ter 

Bridgeport Bridgeport Computer 

Mffford Dai Electronics 

New Havtn Customized Computer Systems 

Wasiport Computerworks 

DELAWARE 

New Cattle Delaware Amateur Supply 

FLORIDA 

Ft. Lauderdale Computers For You 

Gainesville Lafayette Padio 

Hialtah Heathkit Electronic Center 

Lakeland Lakeland Specially Electronics 

Miami Herman Electronics Lansing 

Miami N & G Distributors Livonia 

Oakland Park La faye tte Radio Livonia 

Orlando Southeast Micro^Data Corp. Midland 

Panama City Bay-Mar Electronics inc. Milan 

Pensecola Grlce Electronics Inc. Muskegon 

Tampa AMF Electronics Nites 

Tampa Microcomputer Systems Oak Perk 



Atlanta Computer Mart 

CompuShop 

Radio Wholesale 

Coleman's Electronics 



Richmond 

LOUISIANA 

Baton Pouge 

Baton Rouge 

Baton Rouge 

Houma 

Lake Charles 

Metairie 

New Orleans 

WAR V LAND 

Annapolis 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Church vilie 

Damascus 

Frederick 

Glen Burnie 

Hagerstown 

La Vale 

Pockviile 

Rockvilfe 

Silver Spring, 

Towson 

Towion 

Towson 

Towson 

MASSACHUSETTS 

Peaoody 

Plttafield 

Weltham 

Wellestey 

Worcester 

MICHIGAN 

Adrian 

Ann Arbor 

Ann Arbor 

Bay City 

Canton 

Ciawson 

Detroit 

East Detroit 

Eatt Lansing 

Flint 

Flint 

Garden City 

Grand Rapids 

Grand Rapids 

Grand Rapids 

Jackson 



Defcoms Hawaii 
Integrated Circuit Supply 



Custom Electronics 
A-Getn Supply inc. 

Pic&s Electronics 

Main Street Computer Co. 

Ttl-Sttn Electronic Corp. 

Mayer Electronics 

Tfi'Stafc Electronic Corp. 

ComputerLand 

8'N Computar Works 

Computer Land of Peoria 

Warren Radio Co. 

Computer Store of Rock ford 

Data Domain of Schaumburg 

Ld'-pute Computer 

Mehrin Electronic* 

Aero Electronics Corp: 

Hutch & Son inCr 

Calumet Electronic Supply 



Electronic Supply inc. 

Brrdge Electronics Computer Center 

Memory Bank 

' Gifiord Brown Incorporated 

P)adio Trade Supply Co. 

Hutchinsun Electronics 

Electronic Surplus Salts 

Heethklt Electronic Center 

Electronics Inc. 

Amateur Radio Eouipment Co. 

Radio Electronic Equipment Co. 
Peerless Efactronic Equipment Co, 



MICHIGAN (Continued) 

Pontiac Electronic Supply 

Port Huron Main TV Radio Electronics Inc. 
Saginaw Electronic Mart 

St. Clair Shores Self Electronics 

Lafayette Radio 
TravttseyCity Electronic Supply 



Madison County Electronics 

Davis Electronics Supply Co. 

Menard Electronics Inc. 

Pelican Electronics 

Pelican ElectroniCt 

Wholesale Radio A Equipment 

Pelican Electronics 

Wm. B. Allen Supply Co. 

J & M Electronics Inc. 

American Dlttributing Co, 

Everything Electronic 

Harco Electronics 

Trttfonici Inc. 

Churchvilfe Electronics 

Damascus CB 

Frederick Computer Products Inc. 

Ravacto 

Custom Computing Inc. 

JAM Electronics 

Computar Workshop 

Heathktt Electronic Canter 

Computers Etc. 

Saynetv/Ht Electronic Inc. 

Computers* Etc. 

Computers Unlimited 

Heathkit Electronic Canter 

Hamtiipt Electrpptc Center 
Pitttikid Radio Co. Inc. 

Computer Mart Inc. 
Heath* 't Electronic Center 

PM Electronics Inc. 



i E A B Etactronics inc. 

Lafayette Radio 

Wedemayer Electronic Supply 

Kinde Distributing Company 

The Electronic Connection 

Radio Supply A Engineering Co* 

Heetrikit Electronic Center 

Heathkit Electronic Center 

Lafayattt Radio 

Hobby Electro/tic Canter 

Shand Electronics Inc. 

Cotnovter Center 

Mrcro Computer World 

Radio Parts inc. 

Warren Radio Company 

Fulton Radio Supply 

Fulton Radio Supply Co. 

Lafayette Radio 

Radio Supply A Engineering Co. Inc. 

Computronix Corporation 

CAS Electronics Mart Ltd. 

H.R. Electronics 

Niles Radio Supply 

Lafayette Radio 



Traverse City 

r/l'JMESGTA 

Ouhith 

Hopkins 

Mmn+apotis 

Sti Paul 
Winona 
MISSOURI 
Bridgeton 
El Dorado Springs 
I lorifsant 
MONTANA 

Billings Conley Radio Supply 

Boieman Electronic Set vice A Distribu ting Inc, 
Groat FaJU Arts Electronics 

NEBRASKA 
\ Lincoln 
Lincoln 
North Platte 
Omaha 

Omeftai itt"" 
NEVADA 
Las Vegas 
NEW JERSEY 
Cherry Hi!! 
C-air Ljmr- 
Ocean 
Pe/tnSiWkttr 
Pnmpton Lakes 
Ramsey 
Vineiand 
NEW MEXICO 
FarnUngtOn 
NEW YORK 
Albany 
Albany 
Aibitny 
Bloominoton 
&ttffelO 
Cortland 
Endrrell 
Ithaca 
Jamestown 
Jericho 
Kingston 
Kingston 
Mlddietown 
Htvttutph 
Hew York 
New York 
Orchard Park 

PmksktV 
Poughkaeppv 
North White Plains 
Rensselaer 
Rochester 
Troy 
Mike 
Veital 

Wapatngers Falls 
White Plains 
NORTH CAROLINA 
Greenvtife 
Morthead City 
Raleigh 

NORTH DAKOTA 
Fajtgo 
Fargo 
OHIO 
Bucyrus 
Cmcinnvu 
Columbus 
Peyrtoldtburg 
Toledo 
Wickftflv 
Youngstown 
OKLAHOMA 
Oklahoma Otv 
Oklahoma City 
.Oklahoma City 

Tulta 

OREGON 

Albany 

S M Hrt on 

ConeWs 

Eugene 

Ontario 

Psnimo 

Seiam 

Salem ^L%W 

PENNSYLVANIA 

Braddock Leff Electronics 

Chambersburg Sunrise Electronic Distributing 

Brevet Hill Kass Electronics Distributors 

Drums Mr. D's Digitei Electronics 

Eris Warren Radio 

Paoti Personal Comp u ter Corporation 



Nortfiweat Radio of Duiuth inc. 

Heithkit Electronic Center 

Pel Electronic* 

Hetthktt Electronic Canter 

H/ewatha Electronics Inc. 

Forsythe Computers 

Beckman Electronics 

Computer Country 



Altair Computer Center 

Scott f?!cctronic Supply Inc. 

Scott Electronic Supply Corp. 

Heathkit Electronic Center 

Omaha Computar Store 

I Century 23 

The Computer Emporium 
Heathkit Electronic Center 
Heathkit Efactronic Center 
Lafayette Radio 
Computer Corner 
Tvpetron/c Computer Store 
Lafayette Radio Electronics 

Mlcro'Computer Service 



Fort Orange Electronics 

Action Audio Inc. 

Gray lock Electronics 

Stsnsifer Radio Co. Inc. 

Pedro Equipment Corp. 

Action Audio Inc, 

Computer Tree Inc. 

Action Audio Inc. 

Warren Radio 

Heathkit Electronic Center 

Action Audio fnc. 

Grayiock Electronics 

Action Audio Inc. 

Action Audio inc. 

Arlsto Craft 

Manhattan Electronics Corp. 

Radio Equipment Corp. 

Action Audio Inc.. 

Greyiock Electronics 

Heathkit Electronic Center 

Com- Tech Electronics 

ffeethklt Electronic Center 

Trojan Electronics 

AnfCom Electronics 

Harvey Electronics 

Action Audio Inc. 

The Computer Corner 



"Pair Electronics 

Beer Electronic Systems 

Byte Shop of Raleigh 

Trie Computer Company 
SA S Electronics 

Mead Electronics 
Heathkit Electronic Center 
Haatftkit Electronic Cehtor 
Universal Amateur Radio 
Heathkit Electronic Center 
Amateur Electronic Supply 
Ross Radio Company 

Bits, Bytes A Microt 

Heathkit Electronic Canter 

Trice Wholesale Electronics 

High Technology 



Oregon Ham Sates 

Norvac Electronics 

Zero-Gee Books 

Eugene Amateur Radio Supply 

Miller Electronics 

Portfand Radio Supply 

Comm'Shack 

Computer Pathways 



PENNSYLVANIA (Continued) 

Philadelphia Heathkit Electronic Center 
Philadelphia Resco Electronics {Market St.) 

PhoaniKvitfe Stevens Electronics 

Pittsburgh Heathkit Electronic Center 

Pittsburgh Tydings Company 

Wilkes Barre Hamiine Electronics 

York G.V,C Company 
RHODE ISLAND 

Cranston Jaobour Electronics City 

Pavrtucket Jabbour Electronics City 

Warwick Heathkit Electronic Center 
TENNESSEE 

Clarksvilte Masstronlcs 

Cookaville Wagnon't Stereo Center 

Nashville Etectra Distributing Co. 
Knoxvitle Shields Electronics Supply Inc. 

Memphis Bluff City Electronics 
Memphis Sere-Rose A Spencer Electronics 

Memphis Warren Radio Company 
Nashville Eddie Warner's Parts Company 

Oakrfdge National Electronics 

Tuilahoma HAH Electronics Co. Inc. 
TEXAS 

Beaumont Electrp'Hut 

Dallas CompuShop 

Dallas Heathkit Electronic Center 

Dallas Ram Micro Systems 

Fort Worth The Ingenuity Concept 

Houston Interactive Computers 

McAUen Broadway Electronics 

McAtlan Carlos Franco Electronics 

San Antonio Appliance A Equipment Co. 
San Antonio Sherman Electronics Supply Inc. 
UTAH 

Midvale Heathkit Electronic Canter 

Provo Alpine Electronic Supply Co. 

Salt Leke City Best Distributing 

Salt Lake City Computerland of Salt Lake 
VERMONT 

Essex Junction Lafayette Radio 
VIRGINIA 

Alexandria Computers Plus Inc. 

Alexandria Heathkit Electronic Center 
Arlington Arlington Electronic Wholesalers 

Btacksourg Scotty V Radio A TV Inc. 

Charlottesville Graves Electronics 

Colonial Heights Southside Radio Comm. 

Falls Church Crossroad Electronics 

Hampton Electronic SaieS Inc. 

McLean Tyson's Computer Emporium 

Norfolk Avec Electronics Corp. 

Norfolk Priest Electronics 

Portsmouth Electronics Unlimited 

Richmond Avec Electronics Corp. 

Vienna Electronic Equipment Bank 

Virginia Beach Heathkit Electronic Center 

Warrenton Radio Shack 
WASHINGTON 

Baltevue ABC Communications 

Everett ABC Communications 

Kannewick C A J Electronics Inc. 

Longview Progress Electronics 

Mosat Lake Ron's Electronics 

Pasco Riverview Electronics 

Richland CA J Electronics 

Sea t tie A BC Communica tions 

Seattle Ameteur Radio Supply 

Seattle Empire Electronic* 

Spokane Personal Computers 

Tacoma CAG Etactronics 

Tacoma Northwest Radio Supply 
WEST VIRGINIA 

Morgantown The Computer Comer 

Morgantown Electro Distributing Co. inc. 
Wheeling Lefayetta Radio Associate Store 
WISCONSIN 

West Attls Olson Electronics 



CompuShop Alberta Ltd. 



CANADA 

Alberta: 

Calgary 

British Columbia 

Prince George Elwest Technical Services Ltd. 

Vencouver CompuShop 

Ontario: 

Toronto House of Computers 

ENGLAND 

Berkshire NawBear Compu ting Store 

GUAM Marianas Electronics 

PANAMA 

Panama City Sonltat, S.A. 

Panama City Tropalco, SA. 

SI N G APOR E Applied Digital System 

SINGAPORE Inter-Trade fPTEj Ltd. 

SI N G AF OR E Sys-Tech 

SWEDEN 

Stockholm LSI Electronics HB 

Omea Interkomponent 

WEST INDIES 

Pen of Spain t Trinided The Hobby Centra 
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For Distributor Information, write or phone JIM-PAK® 1355 Shoreway Road, Belmont, CA 94002 (415) 592-8097 o 
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NEW and UNIQUE- 

A big cookbook collection _ 
of every calculation you 
need in electronics 



440 problems and solutions plus 
725 illustrations connect you 
with the right answers in all your 
analog and digital circuit work! 



HANDBOOK OF 
ELECTRONICS CALCULATIONS 
FOR ENGINEERS AND TECHNICIANS 

Edited by Milton Kaufman, Pres., Electronic Writers and 
Editors, inc., and Arthur H. Seidman, Prof., Electrical En- 
gineering, Pratt Institute 

653 pages 725 illustrations S24.50 



IniniBeverythins-you-need-to-know style, this new and unique mas- 
ter catalog of calculations covers virtually every important topic in 
every important discipline in the field — from microprocessors, 
communications systems, and operational amplifiers to active fil- 
ters, microwaves, thick-film technology, and computer-aided circuit 
design! 

75'^ of the book is specific problems and their solutions (440 in all 1, 
and 25' -i is simple explanation of these solutions. All put together in 
the most immediately useful, logical, and complete form possible. 

Its 653 pages and 24 chapters— all written by experts — add up to 
an invaluable problem-solving, time-saving reference for all around, 
everyday, on-the-job use. 

OTHER IMPORTANT NEW BOOKS IN YOUR FIELD 
HANDBOOK FOR ELECTRONICS ENGINEERING 
TECHNICIANS 

Edited by Milton Kaufman and Arthur H. Seidman. Perry J. 
Sheneman, Associate Editor. 

A quick, reliable guide to the latest methods, materials, applica- 
tions, and data. 560 pp., 695 illus., $25.50 

ELECTRONIC GAMES 

By Walter H. Buchsbaum and Robert Mauro, 

All the current technical know-how you need to design, program, 

and troubleshoot electronic games. 335 pp., illus., $17.50 

PERSONAL COMPUTING: Hardware and Software Basics 
Electronics Book Series. 

A veritable smorgasbord of languages, programming, and applica- 
tions basics for popular personal -computer microprocessor chips. 
226 pp., illus., $14.95 

Available at your local bookseller, or— use this coupon tor 
------ FREE 15-DAY EXAMINATION - — — — — - 
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McGraw-Hill Book Company 

RO Box 400. Hightstown. New Jersey 08520 



m 

Please send me the book(s) checked for 15 days on approval. At the 
end of that time I will remit for the book(s) I keep, plus local tax, 
postage and handling, and return the unwanted book(s) postpaid. 

D Kaufman & Seidman: Handbook of Electronics Calculations 
(33392-0) $24.50 

□ Kaufman & Seidman: Handbook for Electronics Engineering Tech- 
nicians (33401-3) $25.50 

D Buchsbaum & Mauro: Electronic Games (08721-0) $17.50 

1 1 Electronics Book Series: Personal Computing (19151-4) $14.95 



Name . 
Street . 



City 



S:a:e 



Zip, 



This order subject to acceptance by McGraw-Hill 

SAVE MONEY— Remit in full with this order, plus local tax, and 

McGraw-Hill pays all regular postage and handling costs. Return 

books in 15 days for full refund if not completely satisfied. 

Oiler good only In the U.S. and Canada 

23-A583-4276-3 



SERVICE CLINIC 

continued from page 71 



replaced it just for luck. This fixed it. The "rest" of the circuit, 
the part we didn't see or think of, is shown in Fig. 2. This 
resistor is evidently in the high voltage beam-current circuitry; 
so, it has a very definite affect on its operation. There's the 
Alfred Hitchcock ending. We were really very happy to find 
it. 

The moral is this. If you have a stage that controls something 
else, and its parts are all good, then stop suspecting the control- 
ler, and suspect the circuit that controls the controller. In other 
words, the voltage or current or frequency thai operates the 
control circuitry! This applies to a lot of stages! R-E 



service 
questions 



TRANSISTOR BLOWS 

The horizontal-output transistor was blown in this Sylvania 
EO-2. i replaced it, and now the horizontal driver runs very hot 
and the output takes far too much current. Do you have anything 
in your files on this? — W. G., Mena, Aft. 

Oddly enough, yes! Check C428, the coupling capacitor into 
the horizontal-output transistor. If this capacitor is leaky or 
shorted, that will do it. While you're at it, also check Q500 in 
the DC voltage-regulator circuit; if this is leaky, the excessively 
high voltage on the + 160-volt line will also cause troubles. 

VOLTAGE REGULATOR 

Help! After 20 years of TV service I finally ran into one that has 
me baffled. This Panasonic model T-124A (made for J.C. Pen- 
ney) works fine at TO volts AC, but at 90-110 VAC it blows the 
horizontal-output transistor. I tried using several transistors 
with higher breakdown ratings, but they went too. — G. S., 
Brook field. Wl. 

I think we have a very good clue here. If the set works (safely) 
at a greatly reduced line voltage and blows things at normal 
voltage, the most likely thing would be a regulator problem. 

Check the + 1 05-voll source with a reduced line voltage. Run 
the line voltage up until this voltage reads exactly + 105. Now 
very carefully increase the line voltage. If this +105 volts goes 
UP, watch out! 

This indicates that the voltage regulator is not working at all. 
Raise the supply voltage and you raise everything in the high- 
voltage stage. The most likely cause is a shorted pass transistor. 

SOLID-STATE TROUBLES 

Have I got a tough dog. It's a solid-state black-and-white TV 
set, and I'm not familiar with solid-state sets. I get the full B+ 
voltage of + 163 at alt test points in this circuit. There's no high 
voltage and no low voltages. Can you help? — T. S., Everett, 
MA. 

Stand by for an instant course in solid-state troubleshooting. 
Your readings show the B+ voltage supply is normal, but it is 
obviously drawing no current at all. Check the horizontal-output 
transistor with an oh trimeter. With the positive lead to the base, 
you should get a low resistance reading to both base and collec- 
tor. Reverse the leads and put the negative lead to the base; you 
should get a high reading on collector and base. I strongly sus- 
pect the transistor (an NPN) is open. 

If so, check ALL the loads on the flyback, including the 
rectifier diode that develops these voltages for the transistor 
circuits. Before you turn the set on after replacing the output 
transistor, plug it into a variable voltage transformer. Place the 
current meter in series with the B+ voltage, and a DC voltmet- 
er across it. Bring the voltage up slowly and watch for any excess 
current drain. If you see it, stop and fix it! R-E 
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Sony Wrote the Book on VTR- 
Now It's on Tape! 



Until now, learning about video recorders meant poring over 
very technical textbooks — if you could find them. Or enrolling in a 
highly specialized school. 

But with the new Sony Basic Video Recording Course, you can 
easily learn everything about video tape recording using video itself 
as a teaching tool. At your own pace, whenever it's most convenient 
for you. The Sony course clearly demonstrates the theory, operation 
andcharacteristicsofeverymajorVTRunit. I ncludi ng E I A J , 
Betamax, VHS, U-matic , Quad and SMPTE Types A, B and C. 

You'll learn everything from the fundamentals of magnetism to 
the sophisticated processes used in color recording. And at the end of 
each lesson you'll find a thorough self-review test, so you can be sure 
you fully understand each subject before going on to the next one. 

You can order a preview tape, individual tapes on a specific 
subject or the entire course in Betamax or U-matic format. 



COURSE CONTENTS: 

The course consists of eight color video cassettes ranging from 
23 to 30 minutes in length and eight supplementary booklets: 
1. ELEMENTS OF MAGNETIC RECORDING, 2. VIDEO 
RECORDING, 3. SCANNER SYSTEMS, 4. TAPE FORMATS, 
5. TAPE TRANSPORTS, 6. SCANNER SERVOS, 7. LUMI- 
NANCE PROCESSING, 8. COLOR SIGNAL PROCESSING. 

The Sony Basic Video Recording Course will make you an 
expert on video tape recording. Whether you already own, sell or 
service video equipment or just have an electronics background and 
want to understand how it really works— this course is what you've 
been waiting for. 

It would be hard to find a better teacher than the leader in the 
field— SONY. 




Sony Basic /Video Recording Course 



I'm interested in learning VTR technology. Please send me: 

BASIC VIDEO RECORDING COURSE 

(8 cassettes/booklets, customized album and binder supplied) 

Betamax D 1 hr. D2hr $395.00 

(Reg. price $503.00) 

Vi" U-matic □ $487.00 

These prices available for limited time only. (Reg- price $623. 00) 
INDIVIDUAL LESSONS 
(Price per cassette/booklet) 

Betamax D 1 hr. a 2 hr $61.00 

WU-matic □ $76.00 

Circle lesson ft and indicate quantity desired in space provided. 

J , 2 , 3 , 4 5 , 6 , 7 , 8 , 

PREVIEW TAPE 

Betamax O I hr. D 2 hr $12.50 

U-matic D $28.00 

Add appropriate sales tax and SI. 75 per cassette ($14.00 for complete course) 
for handling and shipping. (UPS in continental U.S. If outside, add $15.00 for 
export charges, plus collect freight charges; special handling is extra.) Make 
check or money order payable to Sony Corporation. If charging to your Sony 

account, fill in number and enclose purchase order 

For phone orders, call: (213) 537-4300 Ext. 474 or visit your local Sony dealer. 



We honor VISA or Master Charge via phone or mail. 

Nanif 
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City Staff 






7ipCVv1r- Phone* 








V1SA/Ma5ter Charge Number 


Exp. Date 



Signature 

Mail to: Sony Video Products Company, Tape Production Services, 700 W. 
Artesia Blvd., Compton, California 90220. 

NOTE: Tapes returnable if defective when received. Please allow two weeks 
for delivery. 



COMMUmCATICHSTS 

Sonv . Beuimax and Umalk arc registered trademarks of the Sony Corp. 
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Three 
supplies 
_inone_ 

the 
auto-tracking 

B&K-PRECISION 
1650 




Model 1650 $300 

■ Functions as three separate 
power supplies 

■ 5V DC, 5A fixed output 

■ Two separate (A and B) to 
25VDC outputs at 0.5A 

■ B suppiy can be set to track 

A supply directly or in any ratio 
from to 100% 

■ All terminals are fully isolated in 
all modes 

■ Outputs may be connected in 
series or parallel 

■ Fully automatic, current limited 
overload protection 

The B&K-PRECISION 1650 was 
designed to fill your bench power 
needs for both linear and digital 
circuitry. The exclusive opto-isolator 
controlled automatic tracking circuit 
allows the B output to precisely track 
voltage changes of the A supply, 
while maintaining complete 
electrical isolation. 

Available for immediate 
delivery at your local 
B&K-PRECISION distributor. 
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4€precision 



DYNASCAIM 

CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 ■ 312 889-9087 

in Cjnnd;] Alias Elccrren.ES Onurp 
\m 5iv EmpireEKP 270*Jo*lo*nRd Putinvicw L I NY 1TS03 
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SWITCHING REGULATOR 

continued from page 60 



crease the output current is to increase 
the core volume of the inductor {larger 
pot core). When attempting to achieve 
higher currents, the drive circuitry to the 
switching transistor may have to be re- 
placed with devices that provide more 
base drive to the BU407 (Ql). Recom- 
mended replacement for the 2N3638A 
(Q2, Fig. 5) is a 2N2905A; Q3, a 
2N2222A is useful as it is. Reduce R9 to 
510 ohms and the four 2.2-ohm sense 
resistors should be replaced with an 
equivalent resistance of I ohm. 

The step-up configuration (Fig. 4) is 
designed for approximately 24 volts out- 
put. This can be altered by replacing R5 
(20K) with another value resistor (or 
potentiometer). The output changes 
about 1 volt for every 1000-ohm change 
in R5. 

The step-down configuration (Fig, 5) 
has a nominal output of about 3.75 volts. 
This value can be raised by replacing the 
jumper wire shown at the output with a 
resistor. The output voltage will increase 
beyond the point where the output volt- 
age is within 5 volts of the input voltage. 

When investigating the inverting mode 
(Fig. 6), the polarity of C2 must be 
reversed from the other modes. 





TABLE 2 


Step Down 


Short: 


B,C,G,H,J,L,M,T,U 


Step Up 


Short: 


A,D,l,K,N,O.P,Q,S,W 


Inverting 


Short: 


B,C,G,H,J,L,M,B,V 




Note that R14 is 360K for this 




configuration. In the two oth- 




er modes it is called R4 and 




Is 3.6K. 



Table 2 shows which jumpers need to 
be installed to create step-up, step-down, 
or inverting output. These links are 
shown in the component layout diagram 
of Fig. 7. 

All holes on the board not relieved by 
artwork should have the wire soldered to 
both top and bottom sides. Components 
with grounded ends have holes for this 
purpose. Be sure to solder to the top side 
ground plane. Complete artwork for the 
double sided PC board is provided in 
Figs. 8 and 9. If the modulation input 
(pin 5) is not used, solder pins 5 and 6 
together. 

The 3C8 ferrite material used in the 
pot core for LI is quite brittle so take care 
not to drop the parts because they will 
shatter. Also when mounting the core be 
sure not to overtighten the mounting 
screw as that, too, could be the cause of 
an unpleasant cracking problem. R-E 



* FREE! * 




NEW CATALOG OF 

HARD-TO-FIND 
PRECISION TOOLS 

Jensen's new catalog is jam-packed 
with more than 2000 quality items. 
Your single source for hard-to-find pre- 
cision tools used by electronic techni- 
cians, scientists, engineers, instrument 
mechanics, schools, laboratories and 
government agencies. This popular 
catalog also contains Jensen's world- 
famous line of more than 40 tool kits. 
Send for your free copy today! 



J€NSGN TOOLS INC 

1230 s pRiesT dr Tempe az 8bz8i 
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BIG 2/2" 
DISP^Y! 

SOLID STATE 

CLOCK/CALENDAR KIT 

0101 Displays time ol day, date or alternate between 
both automatically. May be connected to 6 ohm 
speaker lor alarm clock. Operates from 120 VAC 60 Hz. 

$49.95 Walnut case extra. S24.95 

AUTO CLOCK CALENDAR KIT 

0106 Displays either 

hours and minutes, 

month and day, or 

seconds. Requires only 

2 mA of current white 

ignition is oil. Also 

operates on 9V 

battery. Mounts easily 

in compact two-Inch 

enclosure (Not included) 




$29,95 

$39.95 assembled 



UNIVERSAL 

DESIGNER 

KIT 

6100 Indispensable 
to digital IC design. 
2 pushbuttons, 2 read- 
outs, 4 switch outputs, 
8 LEDs, 2 generators, 
2 counters, 5V supply pins. 
Shown with CSC QT47S 
Breadboard (not included) 

SEND FOR 

FREE 

8-PAGE 
CATALOG 




4*' 



I.95 

""$49.95 assembled 



Add $2.50 per order 
postage and handling. 



14905 N.E. 40th Street. R-2 
Redmond. WA 98052 (206) 883-9200 



CIRCLE 24 ON FREE INFORMATION CARD 



LEVEL METER 

continued from page 46 



output, and adjust R2 and R16 until the 
highest LED lights up at half its maxi- 
mum brightness. 

To use the PLM as a clipping indicator, 
disconnect your speakers from your am- 
plifier while leaving the PLM connected 
to the output. Dial your tuner to an FM 
rock station (these are usually the most 
compressed and limited stations) and 
turn your volume control all the way up. 
Adjust R2 and R16 until the highest 
LED just barely lights up. Then turn 
them higher by about 20% of the total 
angle they have been turned. When you 
reconnect your speakers, the highest 
LED will represent transient clipping of 
your amplifier. 

When using the PLM with a vacuum- 
tube amplifier, always connect a load of 
approximately the right value (8 ohms for 
example) across the output in the first 
calibration technique. Vacuum-tube am- 
plifiers are not safe to use without a load, 
and full-power sinewave testing with 
speakers connected isn't good either for 
the speakers or your ears! The second cal- 
ibration procedure isn't of much use with 
vacuum-tube amplifiers, as they clip very 
differently. This wraps it up. Use and 
enjoy! R-E 



DIGITAL CLOCK 

continued from page 63 



the proper time, it displays the time by 
flashing the digits sequentially through a 
single seven-segment display. The se- 
quence of digits is: HHxMMxxx where x 
represents a blanked pause period. (The 
clock features leading-zero blanking so 
the sequence can also be: xHxMMxxx) 

The three pushbutton switches on the 
front panel are, from left to right, S 1 , S2 
and S3. Switch SI is a "freeze" button 
and will stop the flashing sequence any- 
where in its cycle. Switch S2 is the slow- 
set button and S3 is fast time set. 

Upon plugging in the power transform- 
er, the clock comes up in an undefined 
state and usually flashes two zeros. Press- 
ing S3 for approximately 1 second will 
toggle the counters and put the clock in a 
correct timekeeping state. Now the cor- 
rect time can be set. 

This is best done by watching whatever 
time is currently sequencing so you can 
identify the first hour digit and anticipate 
when it will flash again on the next cycle. 
By depressing SI at just the right instant, 
you can "capture" the hour digit in the 
display and hold it there by continuing to 
hold down SI . (This may take a few tries 
for someone who has never set the time 
before). With the hours digit captured in 
the display, simultaneously depressing S3 
will advance that digit at the rate of I 




TOP VIEW of the PC board as it appears when 
the red plastic panel is removed. The six jump- 
ers are clearly visible. 

hour per second. When the hours are 
properly set, release S3 and SI to contin- 
ue the (lashing cycle. Now SI is used 
again, this time to capture the tens of 
minutes digit. S2 or S3 may be used to 
advance that digit to the proper setting. 
Then repeat the procedure once more for 
the unit minutes, this time using S2 to set 
that digit. 

The procedure is complicated to de- 
scribe, but with a little practice becomes 
very simple to do. This clock "grows on 
you" and attracts lots of attention so you 
had better be prepared to build others for 
your friends. R-E 



This chip 
changed 
your 
life. 




This book 
tells you 
& how. 
And why. 



Understanding Microprocessors. 

From the Texas Instruments 

Learning Center. 288 pages. $4.95. 

Leani quickly and easily about the explosive impact microprocessors have 
had on electronics technology. 

How the "miracle chip" works to make those things you use everyday— 
calculators, appliances, microwave ovens, stereos, tv, automobiles — even 
toys and games — do the remarkable things they do. 

Understanding Microprocessors is the latest addition to t he Texas Instru- 
ments Understanding Series 1 ? 

All TI Understanding Series books are ideal for those who want to leant 
about today's technology — without having to devote years to the study. 

Written In bright, clear, down-to-earth language, and fully illustrated, 
you'll find these books to be invaluable tools for your personal entty into the 
microelectronics revolution. See coupon for all details. 

©1979 Texa s 1 nsl ru ments I ncorporatert H01 09 *• 




D LCW6161 Basic Electricity and DC Circuits 
1026 pages. Building blacks tor a 
thorough working knowledge of 
DC circuits. 

□ ICB336 1 Understanding Solid-State Eleclranics 

270 pages — New 3rd edition. 
Individualized approach for learning 
microelectronic basics. 

D LCB331 1 Understanding Digital Electronics 

265 pages The springboard for a look 
into the fascinating world of today's 
electronic logic devices, circuits and 
systems. 

D tCB4023 Understanding Microprocessors 

288 pages. For the newcomer to 
microprocessors What they are, what 
they do and how they work. 

□ LCB3321 Understanding Calculator Math 

224 pages Unlocks the real power of 
your handheld calculator — loaded with 
practical applications. 
Add sales tax, except AK, DE, MT, NH, OR. 

Mail check or money order to Texas Instruments, P.O. Box 3640, 
M,'S 84. Dallas, Texas 75285. 

Orders in Continental U.S. shipped prepaid. Foreign orders: Pre- 
paid in U.S. dollars only. Include shipping costs. 
Prices subjecl lo cfianoe without notice . deeu 



Najne_ . 

Attdress. 



S19 95 



13.95 



$3.95 



S4.95 



S3.95 



City. 



. Stale 



Zip 



Texas Instruments 



I NCORPORATED 
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BE SWITCHED 

EXCLUSIVE SHELDAHL 
FU- XSWTTCH KIT 

Yours for only $10.00 

Put your imagination and a scissors to 
work to make the switch you want. 
Modify the .030 thick, non-tactile panel 
into a water/dust resistant switching 
module. Kit includes design guidelines, 
instructions, membrane switching 
panel, flexcircuit connector, press-on 
nomenclature and RFQ checklist. 



© 1980 Shsldahl. Inc. 



See your local distributor, or order by mail, 

Please send me .... 16 key klt(s) d short to ground D crosspoint 

9 key kit(s) D short to ground □ crosspoint 

I enclose $10 in check or money order for each kit order. 

name . . 



ADDRESS . 
CfTY 



. SIATfc . 



.ZIP. 



M Sheldahl 



Mail to 

Sheldani Inc 

Electrical Products Division 

P.O. Box 170 

Northfield. MN 55057 



SOUND QUALITY 

continued from page 65 



parallel sound system, the signal-to-noise 
ratio is improved to better than 50 dB 
and that when the scene has a predomi- 
nantly white background with black let- 
tering, the signal -to -noise ratio is still 
about 40 dB better than in a conventional 
intercarrier sound system. 

Siemens recently announced the TDA 
4280 IC, a modified version of the TDA 
2840 that includes a video output terminal 
for feeding video recorders and has elec- 
tronic record/play switching circuits that 
can be controlled by voltages developed 
in the recorder. 

We have not found any indication that 
quasi-parallel sound technology has been 
adapted, or is even being considered, in 
the U.S. But, we feel sure that, if this new 
technique is as good as promised and has 
no hidden drawbacks, you can expect 
quasi -parallel sound to be featured in 
some mid-1980 and later models, par- 
ticularly now that network TV sound 
quality has been upgraded and there is a 
valid reason to improve receivers' sound 
systems. R-E 

Have regular 
medical check-ups. 

Am er loan Heart Association Mp} 
We're Fighting For Your Ufe\j/ 
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Klips 30 



Kleps 40 



Kleps 1 






Kleps 30 



Kleps 40 



Pruf 10 



Clever Kleps 

Test probes designed by your needs — Push to seize, push 
to release (all Kleps spring loaded). 
Ulpt 10. Boathook clamp "-grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 4W long. 
Kleps 20. Same, but 7" long. 

Kleps 30, Completely flexible. Forked-tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. 
Kleps 40. Completely flexible. 3-segment automatic collet 
firmly grips wire ends, PC-board terminals, connector pins. 
Accepts banana plug or plain wire. SV*" long. 
Kleps 1. Economy Kleps for light line work (not lab quality) 
Meshing claws. AW long. 

Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. SVz" long. 



write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components, 

A mailable through your local p n 

distributor, or write to: 

RYE INDUSTRIES INC 

128 Spencer Place, Mamaroneck, NX 10543 
In Canada: Rye Industries (Canada) Ltd. 
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How to Get the Most Out of Your Heath* Computer 

The Heath Company is the only firm in the computer industry 
with an exclusive charter to serve the home user and hobbyist. Its 
plans for the 80s were the subject of a report in the November 
issue of Buss: The Independent newsletter of Heath Co. Computers . 
H ighl ig h ts covered included the future of the H8, the software 
situation, and a half dozen products planned for the new decade. 
Buss interviewed Heath's new computer product line manager who 
explained that since the firm's takeover by Zenith: "The ball game 
has changed and the rules have changed." 

How these changes affect users of Heath® computers will be a 
primary focus of Buss in the months ahead. Since April 1977 it has 
been covering new computer products coming from Benton Harbor, 
Buss is not a company-controlled publication, so it can deal with 
the weaknesses of Heath® products as well as their strengths. It 
features news of compatible hardware and software from other 
vendors. It emphasizes candid accounts of owners' experiences 
with their systems. Their discoveries save readers headaches— and 
money. Buss also carries hardware modifications developed by 
readers. It recently offered subscribers plans to convert the H9 to 
display 24 lines. 

Recent issues have included: A program to produce lower case 
H14 output from upper case H9 input * Microsoft BASIC review * 
32 K & 64 K memory boards for H8 ■ H89 review • H8 bus expansion 
* Local users' groups • HH software notes • Godbout products for 
H8 * 8080 Assembly Language Learning Program errors * H8 
software sources ■ FOR SALE listings 

Between issues Buss subscribers have another way of getting up- 
to-date information: a phone number to call for a recorded 
bulletin. 

Buss is mailed first class (by air mail outside North America), 
You have the choice of starting with the latest issue or available 
back issues (about 10). Payment must be in U.S. dollars payable on 
a U.S. bank. Refund guaranteed if not satisfied. 
Issues U.S. 4 Canada Overseas 

12 $ 9.97 $15.00 

18 14,47 20.00 

24 17.87 25.00 

Buss 

325-E Pennsylvania Ave., S.E. 

Washington, DC 20003 
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SAVE $ 5 

Radio-Electronics 
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AND RECEIVE 
2 YEARS OF 

RADIOELECTRONICS 
AT HOME. 

The option is yours! You can have 
the next 12 or 24 excitement- 
packed issues of Radio-Electronics 
delivered to your door each month, 
and save up to $5 of the newsstand 
price while enjoying the conve- 
nience of home delivery. And you'll 
enjoy all the news of electronics 
you get in Radio-Electronics: proj- 
ects to build, new-equipment test 
reports, computer technology, ser- 
vicing tips, and all your favorite col- 
umnists on solid state, hobbies, hi- 
fi, servicing and computers. Check 
out the money-saving subscription 
offers on the coupon below, and 
check off the one that suits you 
best. It's the best move you can 
make today, or for the next three 
years. 



Clip & Save Today 



(please print) 



Name 



Address 



Cfty 



Slate 



Indicate the offer you prefer: 

□ 1 Year— 12 issues ONLY $13.00 B 
(You save $2-00 off newsstand price.) e 

□ 2 Yeats— 24 issues ONLY $25.00 

(Save More! $5.00 off newsstand price.) g 

[J Payment enclosed (Send one extra issue) J 

□ Bill me 

□ Check here If this Is a new subscription, 
Q Check here if you are extending or renew- 
ing your subscription. 

Extra Shipping: Canada $3.00 per year, all 
other countries $5.00 per year. 

Mail to: Radio Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520 
BOULDER. COLO. 8032 2 40BO 



SATELLITE TV 

continued from page 52 



sive protractor can be used when ad- 
justing the tilt angle. 

Remember that the spherical can 
look at signals off borestght ± 20 de- 
grees and with a corresponding reposi- 
tioning of the focus point antenna you 
can receive different satellites (or al- 
ternately look at more than one satel- 
lite simultaneously with multiple feed 
homs). The same thing is true with the 
vertical ('tilt') angle. It reciprocates. If 
at your location the angle of arrival of 
the incoming signal is 34 degrees and 
the reflector is vertical (perpendicular 
to the earth), the focused energy will 
leave the reflector going down towards 
the ground at a 34-degree angle as well. 
Since this would result in your having 
to point the feedhom antenna 'up* at 
the reflector at a 34-degree angle, it 
might also result in your having to dig 
a hole in the ground to properly drop 
the feedhorn-antenna 1.5 times the an- 
tenna aperture away from the antenna. 
The obvious solution is to tilt the an- 
tenna back. If the antenna is tilted 
back 20 degrees (the base stays on the 
ground, the top tilts backward) then 
your 34-degree elevation arrival angle 
will leave the antenna at an angle of 14 
degrees (34-20= 14) with respect to the 
ground. This will raise the focus point 
up above ground level and reduce the 
upward tilt required for the feed an- 
tenna. In any case, the same ± 20-de- 
gree reception ability we find true with 
incoming signals left and right of the 
boresight line also holds true with the 
tilt angle. This simply says that you 
must have your tilt angle at least with- 
in 20 degrees of the highest arrival (ele- 
vation) angle of the incoming signals. 
A computer derived chart customized 
for your location was footnoted in the 
October 1979 issue. You need one be- 
fore you can start laying out your an- 
tenna! 

The feed horn dimensions are given 
in Fig. 10. The feedhorn is flanged so 
as to mount directly to the type WR- 
229 waveguide flange found on the in- 
put side of most LNA's. Study the 
feedhorn drawing shown in Fig. 10 
carefully and the photo in Fig. 1 1 Ma- 
terial is galvanized sheet metal and ac- 
curacy required is ± 0.1 inch. 

Note: The preceding material may 
not prove sufficiently detailed for the 
novice in this field. The Swan Spheri- 
cal TVRO Antenna manual is some 
30 pages in length and provides com- 
plete step-by-step instructions for those 
uncomfortable with the brevity of this 
quick outline. 

Next month we will give details on 
construction of the LNA (low noise 
amplifier) plus the VTO 8360 tunable 
oscillator and GaAs-FET active mixer 
assembly. R-E 
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equipment 




SOLDERING 
IRONS 



Pencil style. Salety lighL Two teals — 20w and 
40w. 6 tips. Unbreakable handle. 2 and 3 wire 
neoprene cords. 




DESOLDERING 
IRONS 



Pencil slyle. Safety light. Soma operate at 40w, idle 
al 20w 8 tip sues 2 and 3 wire neoprene cotds. 

SOLDERING & 

DESOLDERING 
KITS 

Everyt ring needed 

tosolcrerorde- 

solder or both All 

n a handy lifetime metal 

box with hasp. 

See your tfistnbutQr or write. . . 




Enterprise Development Corp. 

5127 E. 65th St • Indianapolis IN 46220 
PHONE (3171 251-1231 
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"FtOTEUS I,. 

PROGRAMMABLE 
PRESET LEAD SYNTHESIZER 

2 exponential VCO's with Sync. 
Nolsa source 

2* dB/ octave low pass VCF 
Wide range LFO 
Wide range: ADSR envelope generator 

3 octave digital keyboard 
16 programmable presets wllh ni-cad nailery 
backup 

Presel data and address port provided. 
Liberal patch ovor Hardwire points 
QUESTIONS? How easy is It to aaeemble? 



low powerful and versatile? What are the In- 
stating details? The PROTEUS USING/ 
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te. . 

-3M6LY MANUAL aat answe 
and many m 
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. 8750 PROTEUS KIT 



(shipped Irsfght callad) 



5399.00; 
S499.00 



( ) Send the B750 kit, $399.00 enclosed. 

< Send the B750 assembled, S499 enclosed. 

( ) TELL ME MORE, send the 6750 Assembly & 

Using manual, $10 enclosed. 
( ) Send FREE Catalog. 



Name: 

Address:. 
City: 



-State:. 



.Zip:. 



Dapt. 2-R, 1020 W. Wllshlre 
Electronics Okla. City, OK 73116 
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More information on new products is available. Use the 
Free Information Card inside the back cover. 



DIGITAL METER, model LCS3, the "2 Meter", is 
a fully autoranged tester that checks capacitors 
and inductors lor value and performance ability. 
Capacitor values are checked from 1 pF to 




automatically discharged atter the test. The test 
also detects dielectric absorption and deformed 
capacitors, which can then be reformed by the 
power supply. Inductors are checked for quality 
by a test that detects faulty coils. The unit can 
also check rectifiers and detect breakage In 
transmission lines. Price is $695— Sencore, Inc., 
3200 Sencore Dr., Sioux Falls, SD 57107. 

MULTIPLE OUTLET BOXES, is a line of 8 Under- 
writers Laboratories' listed models, some with 
special features. These lightweight aluminum 
units all have 5 or 9 receptacles, 15-amp circuit 
breakers, AC on/off switches, and indicator 



■=; 
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200,000 jiF with 1% accuracy; inductor values are 
checked from 1.0 pH to 10 H with 2% accuracy. 

A leakage test measures capacitor leakage to 
10,000 «A in 12 voltage steps. Capacitors are 
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PTS 
8001 

Component 
Analyzer 

Solid state component tester works in or out of 
circuit. Simple hook-up to any standard 
oscilloscope. High, medium and low range 
switch for matching the impedance of the 
component being tested. 
Dealer Net $34.95 

See th© Yellow Pages loi the Stocking Distributor of 
PTS Servi center Nearest You. 




PTS ELECTRONICS, INC. 

The Only Name You Need To Know 

PO. Box 272 Bloomlnglon, IN 47402 812-824-9331 



lights. Two models feature surge suppressors 
that can absorb excess energy above 130 volts 
RMS, and one model has AC motor speed control 
for devices up to amps. A fourth unit has a light 

dimmer that can control lamps up to 600 watts. 
All models include a S-fool line corf: and can be 
mounted anywhere. Prices range from S28.50 to 
$74.50.— PMC Industries, Inc., 1043 Santa Flor- 
encia. Solana Beach, CA 92075. 

DIGITAL RESISTANCE SUBSTITUTED, model 
RS-200 R-Box, provides fast, error-proof method 
of setting resistance from ohm to 9 megohms. 
The unit uses 7 color-coded thumbwheel switch- 
es to dial in the desired resistance available 
across two banana-jack binding posts; the resis- 
tors used are 1% tolerance, Vi-wstt rated and 
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serially tied. The model RS-200 comes in a 
rugged high- impact plastic case and measures 
3'Vk x 3Vn x 2*Vn-inches. Suggested retail 
price: model RS-200, $89.95.— IET Labs, Inc., 
761 Old Country Rd., Westbury, NY 11590. 

ANTI-STATIC SPRAY, Stat-Free, eliminates stat- 
ic, dust and dirt from electronic equipment with- 
out adverse effect on any substance. Can be used 
on computer equipment, workbenches and tools 





CIRCLE 154 ON FREE INFORMATION CARD 

and is useful on panel meters and oscilloscope 
faces to prevent inaccurate readings. Available in 
16 ounce cans. Price is $2.98 — Chemtronics, 
Inc., 681 Old Wlllets Path. Hauppauge. NY 
11787. R-E 
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.50 per word (no charge for zip code) . . . minimum 15 words. 

NONCOMMERCIAL RATE (for Individuals who want to buy or sell personal items) 85* per word . . . 
no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
104 per word- Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount tor 6 issues, 10% for 12 Issues within one year, if paid In advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted until 
advertiser supplies publisher with permanent address and phone number. Copy to be in our hands on 
the 26th of the third month preceding the date of the issue (i.e.. August issue closes May 26). When 
norma! closing date falls on Saturday, Sunday, or a holiday, issue closes on preceding working 
day. 



PLANS & KITS 



CONSTRUCTION plans for profitable business 
ideas. Catalog SI. 00. GARLING, 438 N. Garfield 
Street, Lombard, IL 60148 

ELECTRONICS completed kits. No wiring. FM 
mlc. VU meter. Touch control switch. Program- 
mable music block. Wheel fortune game. Etc. 
Save up to 50%. Write for free catalog today. 
Postcard will do. SUPERTRONICS INC., 39 Bow- 
ery, Box 88, New York, NY 10002 

AUDIO mixers, preamps, meters. Schematics, 
construction guides. SASE brings free list. PAM 
ELECTRONICS, 3424 Memorial St., Alexandria, 
VA 22306 

BOOST CB/HAM modulation/range. Free infor- 
mation—plus plans/kits catalog. "SKIPPER", 
8ox 130-F2, Paradise, CA 95969 

ELECTRONIC organ kits. The ultimate design. 
Sounds like a pipe organ. Build it to sell or build It 
to keep. Models for churches, homes, clubs, pizza 
parlors. Send S 1 .00 for demo record and catalog. 
DEVTRONJX, Dept. 70, 6101 Warehouse Way, 
Sacramento, CA 95826 



FREE KIT Catal og 



contains 
' TEST S 
EXPERI- 
MENTER'S 
l EQUIP. 



PlAr-'C SCIENTIFIC INSTRUMENTS 

UAV^C box 1054R LIVERMORE CA 94550 



AUTORANGE DIGITAL C A. F- METER 
KIT, Still tho b = m for only $74.95 

Phone 415- 447-3433 

E or Phono for FREC CATALOG, 
age ] minute Saturday call :■> .' I '.' 



TRS-80 controls lights, motors, appliances any- 
where in the house with your TRS-80 and BSR 
system X-10. Complete plans S5.95. Add 16 input 
and output ports plans $7.95. Information $1.00. 
DAPAR ELECTRONICS, 17 Jennings St.. Spring- 
field, MA 01119 

NEGATVE ion generator plans. Build yourself 
with easy-to-get parts and save 50% to 75%. 
Includes ozone check. $5,00 to LUNATRIX, Box 
891, Yucaipa, CA 92399 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261. Westland, Ml 48185 



To run your own class itied ad, put one word on each of the tines below and send this form along with your check 
for $1.50 per word [minimum 15 words} to: 

Radio-Electronics, 200 Park Avenue South, NY., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10, 

< ) Plans/Kits ( ) Business Opportunities ( ) For Sale 

( ) Education/Instruction ( ) Wanted ( ) 

Special Category: $10 

{PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 
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NR-2 adaptive noise filter kit as featured in 
Radio-Electronics August, September issues. 
Reduces audio noise 12 dB. Works with all pro- 
gram sources; tape, or FM broadcast. Even 
works with Dolby systems. $69.95. Free infor- 
mation. Dealer inquiries invited. ADVANCED 
AUDIO SYSTEMS, P.O. Box 24, Los Altos, CA 
34022 

POWER supply, regulated kit, limited supply 5V-1 
to 3 amps out. 110V/220V in, all parts in sche- 
matic, supplied except PC board and bleeder 
lamp. $11.50/unit, plus $2.00 shipping and han- 
dling, 6% California tax. SHOCK CO., P.O. Box 
4332, Vellajo, CA 94590 

GRAPHIC EQUALIZER 

TWELVE bands/channel $100 Kit. still available; 
see May 1978 R/E cover story or write: SYMMET- 
RIC SOUND SYSTEMS, 912 Knobcone Place, 
Dept. R, Loveland, CO 80537 
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FOR THE HOME 

Our receiver lets you get over 
75 channels of television 
directly from the satellites!; 
HBO, Showtime, super sta- 
tions, sports and movies from 
around the world. Work* Anywh 
FCC licensing no longer required 

— 3 TOYS TO GO- 

• Buy complete— our 24-channel tunable 
receiver, LNA and feed, only $1,600. 

• Assemble— our kit, all parts included, 
2-day project. 

• Construct— from our new step- by-step 
plans— SAVE! 

Complete details covered In our Home Earth 
Station manual. Send S7.95 today (refundable 
against any purchase), or call our 24- hr. C.O.D, 
Hotline: (305) 8694283, 

SPACECOAST RESEARCH 
P.O. Box 442. Depl. T. Altamonte Springs, FL 32701 



EDUCATION & INSTRUCTION 

TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE LA- 
BORATORIES, Box 547-RE, Pennsboro, WV 
26415 

UNIVERSITY degrees by malll Bachelors, Mas- 
ters, Ph'D's . . , Free revealing details. COUN- 
SELING, Sox 317-RE2, Tustin. CA 926S0 

BROADCASTING! Start your own radio station at 
home, school, church! Become a DJ! Free infor- 
mation. "BROADCASTING", Box 130-F2, Para- 
dise, CA 95969 

ELECTRONIC MUSIC 

ELECTRONIC music and home recording in 

Polyphony magazine. Advanced applications, in- 
terviews, projects, computer music. Sample, 
$1.50. Subscription (6 issues), $8 US/$10 foreign. 
POLYPHONY, Box R20305, Okla. City, OK 
73156. 



I one O CAPACITANCE METER .1pFto999KuF 
"" O FREQUENCY COUNTER 35MHi 
K " O SQUARE WAVE GEN. 1Hz to 99KHz- 
© OHMMETER- 3.58MHz Xtal -Regulated PS- Five 
.8" Readouts- Low cost TTL Circuits- Automatic 
Decimal Placement-Be AMAZED - Satisfaction 
Guaranteed. I Purchase the plans, etched P.O. 
board 4-3/4" by 6-3/4" and front panel decal 
(orS15.29l 8AGNALL ELECTRONICS, 
179 May Street, Fairfield, Conn. 06430 
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Br sure to include sufficient postage. 



Convert Your Gar Into A Concert Hall! 




AM-FM- 
MOJTO 



AUTOMATIC RADIO 

MADE BY THE 
AUTO RADIO 
SPECIALISTS! 

Models 
May 
Vary 

PUSH BUTTONS 




AM-FM-MULTI 

19 



NO. 5744R 



9 5 $100 STEREO 
AUTO RADIO 



UNBELIEVABLE 

FACTORY CLOSEOUT* — One of America K » lareeit 
independent mami facturcrs of automobile radios n» 
given up which w« Announced in Nov, 1979 Radio 
Electronic* ^Popular Electronics masazlnei). We've 
been fortunate in acquiring more of the jut auto ra- 
dios in production. These are A M-FM-M'PX -Stereo 
set*,,,, designed for new cars. AH are tested 100% 
operational and come with knobs & 5 push buttons. 
Ideal for LnatallilYg in your auto, van, camper* boat 
or any other place 12 VD-C Ls aval] ab Eg. 



NEWS ITEM! — Auto itefec ha* become as sophisti- 
cated as home hi-fi — and nearly as expensive. You 
can spend £300 for simple components— which mean: 
mm can be out of reach for many folks, and 2nd 
car*. If you wan Kb stereo sound lyitem, you can 
start with th& purchase of a 5100 radio lor only a 
mere $19.96 at Delta. The radios arc designed for 
small interior of your car that his th* combination 
of the hard plastic and soft upholstered surface*. It 
is the perfect radio for a top-sounding stereo system. 
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95 AM-FM 



.. 1-rrtnj.ji-r,^ SAME RADIO ji above CKCttpt it is 
AUTOMATIC not stereo! Excellent FM reception: 
RAD) O-FM pick* up station* with weak signals! 
Complete with metal top plate* push 
$2 for Shpg, BUY OF A LIFETIME! Ho. 57+SR button* and front bezels. 



Quality Speakers For Above Radios \ NEW!'; 




£001 D 5730 G0Q13 £0011 



Al i>Ut 

Delta No. 




& rKiutai 

Type Ohms 


1 

Walls Magnet MIC. Ctrl, 


Each 


E0D1 OR 


9*6 


!)■..:! S 


10 2-%" Rd. 6Vj I 4V 


17. 95 


P 5730R 


« 


Round S 


3 2-3(8 " 5-S/8 


5.95 


D6O013R 


5«* 


Round 4 & 8 


12 3"Rd. 3-T/8 


7.95 


D60B14R 


So 


Round JtS 


12 3-W"Rd. 3-7/8 


9,95 


□ sooi in 


4x6 


Ov»l E 


10 2-fi/B"Scj. BW X 3" 


5.35 


. ;6002SR 


4x6 


Oval 8 


10 2-3/8"Rd 6M x 3" 


5.95 




** 


High compliance stereo speakers 






BUILD YOUR OWN S TERE O RADIO 

KLH Tuner 



Your Choice: 



4---^—-- 2 TYPES AVAILA BLE 

•95 FMJFM-AIVr 



□ No, 6OO06R GNo. S0007R 

"The Heart Of A Receiver". .*,We have acquired a number 
of front end tuners.., ..made for KLH— one of the audio 

giants for use in Its sophisticated receivers. These tuners 

contain the mechanical & electronic sections. The elect- 
ronic section consist* of an RF amplifier, oscillator and 
mixer. FM output from the tuner is 10.7 MHZ, and the 
AM output is 455 KHZ. Both types operate on I2VDC, 
and draw appro*. 12 mi. Tuning capacitor on FM mod- 
els has a vernier for fine tunins. Knur* unit is shielded. 




Hig h Power TRANSFORMER 
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Secondary 
1 — 11SV • 5.5 Amps 
3— 32V * 1.4 Amps 



This transformer is one of the most versatile hi eh power 
J/^^ j#Sk jffcl* transformers we have ever sold. It has 6 heavy dvty wind- 

^^B fl ■ >U*W RARE ' n Es. and a dual tapped primary. It has isolation winding 
#,M f ^ r- ■ m r. i r * tod ** ov " e3 ° VA - P |lu 5 ather wlndinai. Proper selec- 
J^BB ^^r l~ I N U ! tion of the primary taps will allow the various secondary 

^^W m - , --*--, voltages to be varied by t-l Wfc. The transformer may 

w Delta No. 6956R be u^d on n& or 230 volts, by putting the primaries in 
series or parallel. All output voltages may be reduced half if the primary windings 
are placed in series and operated on 11& volts, Wt provide a data sheet showing 
many of the voltage possibilities of this flexible transformer. Listed arc the rated 
VsluG voltages. These currents are extremely conservative. We have drawn as much as 
25% more, still keeping with our own ratings. Wt. 39 Lbs. 6Vi" x SVi" x 7Vj" 



..$100 



3— 1SVt4.SAmpi 5- 

4— !1V • 1.75 Am pi E - 



15V > 5.0 Amps 
15V • 5.0 Amps 



lab juppiiei. bench supplies, etc. 



MAIL-OBDEB ADDRESS; 



Uim.l*dl*("" m v- 




Supply 
$1295 

* 1 1 VOll PoWtr Su p ply 
f Amp, Adi-u-illble 'P»w 
lOih livoiu. Mltby 

Fewer CQn^'TUCJri Pfpfli 

t Ucoadao Uflth twd 
On-ON switch. MoliFUPtl ' 
On ittTf] PU« 0"* • 
No. 57*1P 




Whi'ii in our arra, uorthvasterii Mass, or southern N t H* visit out retail tit 7 Otikltiuti S;. h H ttiesi/ury. \fass. 
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MICRO COMPUTERS 

TRS-S0 inicro computera by Radio Shack at 15% 
discount. Also have software for business sys- 
tems. MICRO MANAGEMENT SYSTEMS, Down- 
town Shopping Center Plaza, Cairo, GA 31728 
(912)377-7120 

SATELLITE TELEVISION 

RECEIVE secret satellite television. Complete 
plans $25.00, information $4.40, TELE-TEC, 8688 
Royal Drive, Noblesville, IN 46060 



INVENTIONS 




LEARN how to offer your invention for sale or 
license. Free booklet outlines procedures, royalty 
rates, requirements. KESSLER SALES CORPO- 
RATION, C-312. Fremont, OH 43420 



Burglar'Fire Protection 



Protect Your Life, Home, Business, Auto, etc, 
• Our L-cialoc, shows how. In Hal I your own 

alarm jyslcms and devices and save SiSSr We 
offer FREE write-in engineering service. 

FREE CATALOG u "^H s \:J^iiiX."'' 



Burdei Security Co. Sok 32S02 RE lincoln.Ne 68501 



BUSINESS OPPORTUNITIES 

MECHANICALLY Inclined individuals desiring, 
ownership of Small Electronics Manufacturing 
Business— without investment. Write: BUSINESS- 
ES, 92-R, Brighton 11th, Brooklyn. NY 11235 

BECOME a semiconductor distributor full or part 
time. Here is a rare opportunity to engage yourself 
with one of America's leading suppliers of original 
Japanese semiconductors and exact replace- 
ment parts. Sell directly to retail outlets, repair 
shops, service technicians and manufacturers- 
Complete product line, backed up by a 40 million 
dollar inventory, priced to sell up to 50% lower 
than the leading replacement line. All products 
guaranteed. No investment required. Live wires 
only. Write to: NEW-TONE ELECTRONICS IN- 
TERNATIONAL, P.O. Box 1739, Bloomfield. NJ 
07003 

NEW lax loopholes discovered. Everyone eligible. 
Unique ideas. Free facts. ULC, Box 359 BC, Clark- 
ston, GA 30021 

WHOLESALE, bearcat scanners. C.B.s, stereos, 
speakers, top brands Fuzzbuster, Cobra Presi- 
dent, Pioneer, Jenseen, Regencey. $3.00 brings 
catalog price list to: T & D Associates, North Side 
Square, Paris, IL 61944 




WANTED 



MARCHANT mechanical calculator Model 10MR, 
$100.00. LEONARD WOODALL, 3811 Dempster, 
Dallas, TX 7521 1 



TREMENDOUS BUYS In New 
And Gov't Surplus Equipment 



Dial Telephone "SUPER BUT" 



■ 'Sow* - r . The letor COttn rjl attMirq end 

poliihifug wkI seire (I£l on Uandafd d«l 
Ifltphmi Work «n any CwnnwEHil s r i1*n. 
Compl*l*. ( no pgrli mijjing ) in good 
"forking; order Your thoj» at D>ik or wall 
rnoaeli. Trwie ore lakB-outi from cwnnvfrctDl 
pCrvice ( no! toy. ]. I nil ructnyi s furnnrwd 




$7,95 



.■A Bill j;i!.i.j 




FREE CATALOG Siiow. ILG SAVIHQS On 

ILtcmcil < J.JIM mrw • TIUIrlMWt • p-uwh 

NiU tUTBU J ffii^Hli f MtflTIK mil I. win n 

blHtUiHT ■ (MVHUa ■ t'Hit'.i:; ■ -:nl" l:::l - rim-:*'. 

rovlitiurh - tmiii(J.i, 1«HTk* * Utfiviufl ■ MAWT ttpMId 



Surplus Center Bot a 2209-RE Lincoln, Ne. 68501 



Low Cost. . . High Performance 



DIGITAL MULTIMETER 



600 mHz COUNTER 



0M-7°° 



2 H 2 8 - 



WIRED 



Low cost, high performance, that's the DM-700 Unlike some of the 
hobby grade DMMs available, the DM-700 offers professional quality 
performance and appearance at a hobbyist price It features 26 
different ranges and 5 functions, all arranged m a convenient, easy to 
use format Measurements are displayed on a large 3''i digit, H men 
high LED display, wilh automatic decimal placement, automatic 
polarrty. and Overrange indication Vou can depend upon the 
DM-700. state-of-the-art components such as a precision laser 
trimmed resistor array, semiconductor band gap reference and 
reliable LSI circuitry insure lab quality performance for years to 
come Basic DC volts and ohms accuracy is l%. and you can 
measure voltage all the way from lOOnVto 1000 volts, current from 
1 pa to 2.0 amps and resistance from 1 ohms to 20 megohms 
Overbad protection is inherent in the design of the DM-700. 1250 
volts. AC or DC on all ranges, making it virtually goot proof Power is 
supplied by four C size cells, making the DM-700 portable, and as 
option? , a nicad battery pack and AC adapter are available The 
DM-700 features a handsome, |et black rugged ABS case with 
convenient retractable tilt bail All factory wired units are covered by 
a one /ear limited warranty and kits have a 90 day parts warranty. 
Order a DM-700. examine it for todays, and if you're notsatisifed 
in every way. return it in original form tor a prompt refund 



Specifications 
DC and AC volts 
DC and AC current 
Resistance 
Input protection 

Input impedance: 

Display 

Accuracy 

Power 

Size: 

Weigh I: 



100 jiV to 1000 Volls. 5 ranges 

1 A to j I Amps. 5 ranges 

1 Si fo 20 megohms. G ranges 

1 250 volts AC OC all ranges fuse protected 

tor overcurrerrt* 

1 megohms. DC/ AC volts 

3 f> digits, 5 men LED 
1% basic DC volts 

4 C cells, oplional mead pack, or AC adapter 
6"Wi3"H «6"D 

2 lbs with batteries 



DM-700 wired + tested 
DM-700 kit form 
AC adapter charger 
Nicad battery pack 

Probe kit 



TERMS: Satisfaction guaranteed or 
moil ay refunded, COO. add St 50. Min- 
imum order 56,00. Orders under 
S10.00, add 5.75. Add s°h for postage, 
insurance, handling. Overseas, add 
15V NV residents, add 7% tax. 



I ma star charge! 



The CT-70 breaks the price barrier on lab quality frequency counters. 
No longer do you have to settle for a kit, hall-kit or poor performance, 
the CT-70 is completely wired and tested, features professional 
quality construction and specifications, plus is covered by .one year 
warranty. Power for the CT-70 is provided by four 'A A' size batteries 
or 12 volts, AC or DC. available as options are a nicad battery pack, 
and AC adapter. Three selectable frequency ranges, each with its 
own pre-amp, enable you to make accurate measurements from less 
than 10 Hz to greater than 600 mHz. All switches are conveniently 
locater. on the front panel for ease of operation, and a single input 
jack eliminates the need to change cables as different ranges acs 
selected. Accurate readings are insured by the use of a large 0.4 inch 
seven digit LED display, a 1 .0 ppm TCXO time base and a handy LED 
gate light indicator. 

The CT-70 is the answer to all your measurement needs, in the 
field, in the lab, or in the ham shack. Order yours today, examine It tor 
10 days, if you 're not completely satisfied, return the unit for a prompt 
and courteous refund. 



Specifications 

Frequency range: 10 Hz to over 600 mHz 

Sensitivity: less than 25 mv to 1 50 mHz 

less than 150 mv to 600 mHz 
Stability: 1.0 ppm. 2D-40°C. 0.05 ppm/ °C TCXO crystal 

time base 
Display: 7 digits, LED. 04 inch height 

Input protection: 50 VAC to 60 mHz. 10 VAC to 600 mHz 
Input impedance: 1 megohm. 6 and 60 mHz ranges 50 ohms, 

600 mHz range 
Power: 4 AA' cells, 12 V AC/ DC 

Gate: 0.1 sec and 1 .0 sec LED gale light 

Decimal point: Automatic, all ranges 

Size: 5"W x 1 WH x 5Yi"D 

Weight: 1 lb with batteries 



Prices 

CT-70 wired + tested , $99.95 

AC adapter 4.95 

Nicad pack with AC adapter /charger 14.95 

Telescopic whip antenna. BNC plug. 7.95 

Tilt bail assembly 3.95 

CT-70 Kit Form 75.95 

ransaij :l s an li s% 

BOX 4072, ROCHESTER, N.Y. 14610 

PHONE ORDERS CALL 

{716)271-6487 
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100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 100 watts 
power output will satisfy the most picky tans. A per- 
fect combination with the TA-1020 low T.I.M. ste- 
reo pre-amp. 
Specifications: 

• Output power: 100W RMS into 8-ohm 

125W RMS into 4-ohm 

* Frequency response: 10Hz - 100 KHz 

• T.H.D.: less than 0.008% 

* S/N ratio: better than BOdB 

■ Input sensitivity: IV max, 

■ Power supply: ±40V @ 5 amp 

^_J ^. TA-1000 KIT 

M^ S51.95 

41 ^^Bh transformer 
I m Th '"^^r S1S.00 each 




SANWA 

COMPACT- LIGHTWEIGHT - ULTRA SLIM 

BATTERY CHECKER - LEO TESTER 

I -550 (w/o temp probe} $44.50 

T-55THD (temp probe) $66.50 

SPECIFICATIONS 

Ranges 

DC Voltage: 150mV, SOOmV, 1,5V, 
6V. 15V, 50V, 25DV, 1 kV (All 
20k G /V) 

25kV 'Using HV probe) 
DC Current: 5DM, 2.5mA, 25mA, 

250mA (SOOmV drop) 
AC Voltage: 15V, 500V, (9k n/V) 
AC Current: 6mA. 6A(2V and 

55mV drop) 
Resistance: 10kO 100k" 
1MQ SMS (max. calbln) 

100O 1kO 
10kfi 50kS (mid scale) 
10kfi 100ko 
Load Current: 30mA 3mA 300mA 
Load Voltage: 3V 3V 3V 
Decibels:— 10 to+5SdB 
Batt Check: 9 to 1 ,5V [1 On load) 
LEO Check: {Available) 
Temperature: -50° to +100*C and 0* to +200°C 

Probe not supplied with T-55D) 
Accuracy 

DC Voltage: ±2.5% f.s.d. 
DC Current: ±2.5% f.s.d. 
Batt Check: ±2.5% f.s.d. 
AC Voltage/Power on 1.5V range: ±5% f.s.d. 
AC Voltage/Power above 15V range: ±3.5% f.s d 
AC Current: ±5% f.s.d. 
Resistance/Temperature: ±3% of arc 

Dimensions: 146 x 97 x 23mm thick 

Weight: 240g 

Instrument supplied with Batteries 1.5V (UM-3 or 

R6)x2 
Fuse & Spare: 500mA 250V 
Temperature Probe: (T-55THO only) 




NEW MARK 111 

9 Steps 4 Colors 
LED VU 

Stereo level indicator kit with arc-shape display 
panel!!! This Mark 111 LED level indicator is a new 
design PC board with an arc-shape 4 colors LEO dis- 
play (change color from red, yellow, green and the 
peak output indicated try rose}. The power range Is 
very large, from — 30dB to +5dB. The Mark III in- 
dicator is applicable lo 1 watt - 200 watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 

INK1TF0RMS18.50 



MARK II SOUND 
ACTIVATED SWITCH KIT 

. — v A new designed circuit em- 

J \ ployed 2 I.e., a DPOT relay 

t »«rr 1 with a led indicator. A con- 

. . denser microphone comas 

with the kit. The relay can 
handle up to 200 watts con- 
tact to allow to control most 
things. Just click the finger, 
the relay will close, the sec- 
ond click will release It. 
Sensitivity can be ad- 
justed by an on board 
trim-pot. Operating 
voltage 9VD.C. 
TY-1B 
$6.50 PER KIT 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists of 36 4- 
color LED [15 per channel) to indicate the sound 
level output of your amplifier from — 36dB ~ +3dB. 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is 5~ 
12V D.C. with THG on board input sensitivity con- 
trols. This unit can work wtlh any amplifier from 1W 
to 200W! 

Kit includes 70 pes. driver transistors, 36 pes. 
matched 4-cofor LED. all other electronic compon- 
jints^FC board and front panel. 



E33SHSSSS 



MARK IV KIT $31. 50 



30 W 30 W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as well! Kit Includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 1458 as pre amp, 
all other electronic parts, PC Board, all control 
pots and special heal 
sink (or hybrid. Power 
transformer not in- 
cluded. It produces ultra 
hi-fi output up to 60 
watts (30 watts per 
channel) yet gives out 
less than 0.1% total har- 
monic distortion between 
1P0Mz and 10Krk. 




$32.50 PER K!T 



BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 666 R FEATURES 

Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard level even the battery supply 
drops to a certain low voltage. 
9" 5W cool /daylight miniature fluores- 
cent tube. 

8 x t.5V UM-1 (size D) dry cell battery. 
Easy sliding door for changing batteries. 
Stainless reflector with wide angle in- 
creasing lumination of the lantern.' 



$10.59 EA 



STEREO 



AMPLIFIER 



60 W 




60 W 



COMPLETEO UNIT - NOT A KIT! 

OCL pre amp. & power stereo amp. wilh bass, mid- 
dle, treble 3-way tone conlrol. Fully assembled and 
tested, ready to work. Total harmonic distortion less 
than 0.5% at lull power. Oulpul maximum is SO 
watts per channel at 8B. Power supply is 24 - 36V 
AC or DC. Complete unit. Assembled $49.50 ea. 

Power transformer $ 6.59 ea. 



5W AUDIO AMP KIT 

3 2 LM 380 with Volume Control 
kUlfllfi Power Suply 6 18V DC 
ONLY $6.06 EACH 



m 



PROFESSIONAL 
PAH EL METERS 

A. 0-50UA 8.50 ea. 

B. 0-30VDC B.5q ea. 

C. O-50VDC B.6B ea. 

D. 0-3ADC 9.60 ea. 

E. 0-100VOC 9.00 ea. 



r 



t — i.'.rT^" M meters white face with black 
T«oe MU-52E scales _ p Iastic cover 



0.5 LED 
ALARM CLOCK MODULE 

ASSEMBLED! NOT A KIT1 

Features: • 4 digits 0.5" LED Displays • 12 hours 
real time format • 24 hours alarm audio output 
• 59 min. countdown timer • 10 min. snooze control. 

ONLY $7.00 EACH 

SPECIAL TRANSFORMER 

FOR CLOCK 

$1.50 EACH 



IB 05: 



DIGITAL AUTO 
SECURITY SYSTEM 



4 DIGITS 

PERSONAL CODE!! 

SPECIAL $19.95 




■ proximity triggeret 
• voltage triggered 

■ mechanically triggered 

This alarm protects you and Itself! Entering pro- 
tected area will set It off, sounding your car horn 
or siren you add. Any change in voltage will also 
trigger the alarm Into action. If cables within pas- 
senger compartment are cut, the unit protects itseil 
by sounding Ihe alarm. 3-WAY PROTECTION! 

All units factory assembled and tested - Not a kit' 



A NEW LED ARRAY AND 

DRIVER FOR 

LEVEL METERS 

This series covers a wide range of level indication 
uses, output and Input voltage, time related change, 
temperature, lighl measurement and sound level. The 
problem of uneven brilliance often encountered with 
LED arrangements as well as design problems caused 
by using several units of varying size are substan- 
tially reduced. 12 LEDs in one bar; 
LED ARRAY 
GL-112R3 Red, Red, Red $5.50 

GL-112N3 Green. Yellow, Red $6.50 
GL-112M2 Green, Green, Red $6.50 
GL-112G3 Green, Green. Green $6.50 



2.28' 

LED DRIVERS 

1R 2406G is an IX. specially designed to drive. 12 
LED. The number of LED is lineally illuminated ac- 
cording to the control voltage input terminal 21. 

Operating voltage is 9 12V D.C. S5.35 EACH 



PROFESSIONAL FM 

WIRELESS MICROPHONE 

TECT model WEM-16is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits In the range of 88-1 08MHz with 3 transis- 
tor circuits and an omni-directional electric conden- 
ser. Element built-in plastic tube type case; mike is 
6%" long. With a standard FM radio, can be heard 
anywhere on a one -acre lot; sound quality was 
judged very good. 

$16.50 



FLASHER LED 

'Jr taue design combines a jumbo red LED with an IC 
(lasher chip in one package. Operates directly from 
5V-7V DC. No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA. ^^ ^^ 

2 for $2 .20 __^_^ . 



LCD CLOCK MODULE! 

■ 0.5" LCD 4 digits display ■ X'tal controlled cir- 
cuits ■ D.C. powered (1.5V battery) ■ 12 hr. or 24 fir. 
display ■ 24 hr. alarm set • 60 mm. countdown timer 

■ On board dual back-up lights ■ Dual time zone dis- 
play ■ Stop watch function. 

NIC1200 (12 111) $24.50 EA. 
11102400 (24 hr) $26.50 EA 



MINI-SIZED I.C. AM RADIO 



Size smaller than a box of matches! 
Reeeives all AM stations. 

Batteries and ear phones included. 

Only $10.56 




12 DC MINI RELAY 



6V SPOT 2 AMP 

12V SPOT 3 AMP 1 

12V DPDT 2 AMP 2. 

12V 4PDT 3 AMP 3.50 



3Rn *r* 



LINEAR SLIDE POT 



500O SINGLE 

Metal Case 3" Long 

2 FOB $1.20 



CONDENSER MICROPHONE 

Sub-Mini Size -*l >- ., 

ET Transistor Built-in $2.50 each © 
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FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up 8*-*15 Watt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto or 
boat. Kit Includes high volt- 
age coll. power transistor, 
neat sink, all other eiectro- 
Wilh Case Only nic parts and PC Board, light 
$6.50 Per Kit lube net included! 




^^ANYSOUNDDEC I S I O N S f 

Solid state sound indicator operating 
voltage 6V DC 3CM. Small size ap- 
proximately Wx1V»". 
Model EB2116 [Continuous) 
Model ED21 26 (Slow Pulse) 
Model EB2136 (Fast Pulse! 



THE MOST ADVANCED 

TIMEPIECE OF ITS KIND 

IN THE WORLD! 

LCD Quartz Alarm Chronograph with calendar and 
dual time zone!! Watch is the same as Seiko but you 
pay a lot more for the name! 

• 24 hour alarm • Chronograph 
counts up to 12 hrs.. 59 mlns. 
59.9 sec. • Precision of clirono 
up to 1/10 sec. indicated by 
10 moving arrows!! • Lap time 
(with chrono running uninter- 
rupted) ■ Time displays by LCD 
for hour, ruin., sec, day, dale 
o'l the week and AM/PM. * 
Calendar gives out date-day 
■ Dual time zone for any two 
cities o( the world at your own 
choice, • With light switch to 
allow you to see the time in 
the dark! 




One Vear Full Warranty 



Regular Price $85. SO 
SPECIAL $49.95 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut off when circuit is shorted 
or over load to protect your 
amplifier as well as your 
speakers. A must for OCL 
circuits. 

KIT FORM 
$8.75 EA. 




'FISHER" 30 WATT 
STEREO AMP 






Super Buy 
Only S1B.50 



MAIN AMP (15Wx2) 

Kit includes 2 pes. Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board. Power supply 
16V DC (not included). Power 
baud with (KF1% ± 3dB). Volt- 
age gain 33dB, 20Hz - 20KHZ. 



SUPER 15 WATT 

AUDIO AMP KIT 

Uses STK-D15 Hybrid Power Amp 
Kit includes: STK-015 Hybrid IC, power supply with 
power transformer, front Amp with tone control, all 
electronic parts as well as PC Board. Less than 
0.5% harmonic distortion at full power '/idB re- 
sponse from 20-100,000 Hz. 
This amplifier has QUASI - 
Complimentary class B out- 
put. Output max is watt (10 
watt RMS) at 412. ONLY 
$23.50 each 




HICKOK LX303 

DIGITAL LCD MULTIMETER 

■ 3¥i digits display ■ 200 hours 9V 
battery life • Auto zero; polarity 
overrange indication • 100MV DC 
F.S. sensitivity ■ 19 ranges and 
functions ■ D.C. volt: 0.1 MV to 
1000V ■ A.C. volt: 0,1 V to 600 V 
Resistance: 0.1a to 20 W.: • D.C 
(current: 0.01 A to 100 MA 

OUR PRICE $71.45 




<S 



$3.60 EACH 






PUSH-BUTTON SWITCH 

N/0pen Contact 
mV. Color: Red, White, Blue, Green, Black 

"Sf 3/S1.00 

.^^ N/Close also Available 

^f . 50 1 each 

LARGE Q.TY. AVAILABLE 



/ 



f 



HEAVY DUTY 
CLIP LEADS 

10 pairs — 5 colors Alligator clips on a 
22" long lead. Ideal for any testing. 

$2.20/ pack 



ELECTRET CONDENSER 
MICROPHONE W TIE-CLIP 

Sensitivity: 65dB t 3dB (A! 1KHz) 
Impedance: 600 OHM Freq. Response: 
Material: Aluminum 50 15,000 Hz 
Cord: 10 ft. Length $19.60 EACH 




ELECTRONIC ALARM SIREN 

COMPLETE UNIT 
Ideal for use as an Alarm Unit 
or hookup to your car back-up 1o 
make a reverse indicator. Light 
Output up to 130dB. Voltage sup- 
AU-999 $7.50 ply 6 12V 




Sub Mini Size 
PANEL METER 

500 UA 
DNLY $1.60 ea. 



REGULATED DUAL 
VOLTAGE SUPPLY KIT 

-4 30V DC BOO MA adjustable, fully regulated 
by Fairchild 78MG and 79MG vollage regulator IX. 
Kit includes alt electro- 
nic parts, filter capaei- 
. tors, I.C., heal sinks 
^WV'V"" and P.C. board 

$12.50 PER KIT 



3 AA size fast charge (4 hours) 
NI-CD by Sanyo. All hrand new * 
and fresh 450 man per cell." 1 . fV 
Limited supply. $5.40 PER PAK 



BECKMAN FET 
LIQUID CRYSTAL DISPLAY 

Overall size 2" x 1 .2" 0-5" characters 

reflective type. 

Model 737-01 — for clock 4 digits with 

PM. alarm, snooze, colen indicators. 

Model 739-04 — for panel meter 4 

digits. 

Model 739-03 — for panel meter 3Vi 

digits with ± sign and over range 

Indicator. 

All displays Include zeber connectors 

and front bezel. With data sheets. 

Your choice — any model $7.50 EACH 



S8:SS 



i 8.8:8.8 



-TRANSFORMERS 

ALL 1 1 7 VOLT INPUT 
dOV 4 AMP $8.50 EA. 

36V CT 3 AMP $10,50 EA. 

4BVCT 3 AMP $10.50 EA. 

24V CT 3 AMP $10,50 EA. 

24V CT 0.8 AMP $2.50 EA. 

12V CT 0.5 AMP $2.50 EA. 

12V CT 120 MA $1.80 EA. 



*€? 



>,AC POWER SUPPLY 

Wall Type Transformer 
1 2V* AC Output 206 MA S2.75 EA. 

16VCTAC Output 100 MA $2.10 EA. 

6VDC Output 120 MA $1.90 EA. 

12V DC Output 100 MA $1.90 EA. 



1 
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ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers, 2 PC Boards 
lor transmitter and receiver. All electronic parts and 
instructions. Easy lo build and a lot of uses such as 
remote control for TV, garage door, alarm system or 
counter. Unit operates by 9-12 DC. $15.50 



COMPLETE TIME MODULE 

0.3" digils LCD Clock Module wilh month 

and date, hour, minute and seconds. As 

well as stop watch function!! Battery 

and back up light is with the module. 

Size of the module is 1" dia. Ideal for 

use in auto panel, computer, instrument 

and many others! $8.95 EACH 




SOUND ACTIVATED SWITCH 

All parts completed on a PC Board 
SCR will turn on relay, buzzer or 
trigger other circuit (or 2 - 10 sec. 
(adjustable). Ideal for use as door 
alarm, sound controlled toys and 
many other projects. Supply voltage 
$1.75 es. 4.5V 9V D.C. 2 for $3.00 



% 



FM WIRELESS MIC KIT 

It Is not a pack of cigarettes. It Is a 
new FM wireless mic kit! New de- 
sign PC board tits into a plastic 
cigarette box (case included). Uses 
a condenser microphone to allow you 
to have a better response in sound 
pick-up. Transmits up lo 350 ft.! 
With an LEO Indicator to signal the 
Is on itFMM2 KIT FORM $7.95 




POWER SUPPLY 

0-30V O.C. REGULATED 
Uses UA723 and ZN3055 Power 
TR output can be adjusted from 
0-30V, 2 AMP. Complete with PC 
board and all electronic parts. 
Transformer for Power Supply, 
2 AMP 24V x 2 SB.50 



KIT 



osm 



0-3O Power Supply 
$10.50 each 



IX. TEST CLIPS 

Same as the E-2 clips r, 7c 
With 20" Long Leads *. 
In Black and Red Colors per pair 



SOUND GENERATOR I.C. 

Creates almost any type of sound — gun shot, ex- 
plosion, train, car crash, star war, birds, organ ext. 
A built-in audio amplifier provides high level output. 
Operates from one 9V battery, 23 pin 
dip; we supply the datas. 52.90 EACH 



ELECTRONIC SWITC 



CONDENSER TYPE 

Touch On Touch Off 

uses 7473 I.C. and 

12V relay 

$5.50 each 




1 WATT AUDIO AMP/? 

4& 



All parts are pre-assemb|ed on a 

mini PC Board. Supply Voltage 6 

9V D.C. SPECIAL PRICE $1.95 e*. 



LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D,C. design that gives a 
frequency response from OHz — fOOKHz ±0.5dB! 
Added features like tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 

Specifications: ■ T.H.D. less than .005% • T.I.M. 
less than .005% • Frequency response: DC lo 100KHz 
±0.5dB • RIAA deviation: =0.2rJB ■ S/N ratio: bet- 
ter than 70dB • Sensitivity: Phono 2MV 47K/Aux. 
10DMV 1D0K - Output level: 1.3V - Max. output: 15V 
■ Tone control: bass ±10dB @ 50Hz/ treble ±10dB 
@ 15Hz ■ Power supply: ±24D.C. <S> 0.5A 
Kit comes with regulated power supply, all you need 
is a 48V CT: transformer @ 0.5^. Jj *-r,4t, 
ONLY $44.50 
X' former 






SOLID STATE 
ELECTRONIC BUZZER 



Mini size 1" x W x %" 
Supply vollage 1.5V -12V 
Ideal for Alarm or Tone Indicator 
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Buyers Worldwide Are Clamoring For Our 

U MORE GETS U 2 

U W-TWO WATT RESISTORS, carbo-iilnu/ carbons, som* HbtH, '"Jit? 1.29 BO tor 1.30 

D SO-TERMINAL STRIPS, usE'd solder and i£r*w lypei. 2 lug* £ up, (*33l& ... . T.H 1W for 1 "!H 

n 1-WMCH CUTS, LED, who Imowi bow good, ntirro rJigilal bonanza, (s5llSl llM 2 for I.JO 

D 10-1HMV i A RECTIFIERS. 1N4M7. tpot* EU*, axlll kadi, f*3926) 1.H 10 tor 1.10 

□ fr-25 WATT PLAST IC PO WI R . 2H b 1 00 s*ri*s, T O -120, lOObvrbfi, 3 A, (#7 78i> 1 .29 12 far 1 . 30 

□ 4- CALCULATOR AC JACKS, 3 Itrmiruli, IjIlcs mint pliM, [#13 It) 1.29 B lor 1.10 

D 6S-PRE-FORM '- WATTERS, popular yjJlMf, lor PC ippl7(*2444) . 1,2* 130 for 1.30 

D 2Q0-PC BOARD PARTS, board* loaded w/100", pu1i r hobby boninri. 1*594t) 1.29 400 For t.30 

G 40-LOW NOJSE RESISTOR5, 1/ft & 1/2 W, oxide & migntlic lilm. {'2201 . ,. 1,20 &Q Far 1.30 

P 40pc-SE Mil -CON SURPRISE, 11 II. «nfrs, diodes, etc. untested, («222$l ... 1.29 80 for 1.30 

D 20-TFJANSISTOR ELECTROLYTICS. «ri. wElUti from 5-11*0 Fnfd, [jM»> . . 1.29 40 for 1.30 

C 1-LASCR OPTO COUPLER, LypeH11C3 r mini dip, (*57MJ ,. 1,29 2 for 1.30 

P 10-UPRIGKT ELECTROS, 100% assl'cf villus and volligei. i^Wa! 1.29 20 for 1.30 

D 2-GE 3VV AUDIO AMP. |?pe PA^2« IC chip, memo, 1^1522* 1,29 4 for 1 30 

C 1-HERCUR1T TUT iWJTCH, N.C. uled 24VOC 'I .<JSA r w'IheIi, hriM*) ... 1.29 2 for 1.30 

D 50-CAP SPECIAL, isil. vibes in mylar, mica, ceramic, disc, etc. (#3775) ., . 1.29 1 00 for 1.30 

□ 40-FcEDTHRU CAPACITORS, used lew him*, RF. LJ'HF circuitry, IvUbfll 1.29 SO for 1.30 

L. 40-PLASTlC TRANSISTORS, illl'd untested and hobby. I - 2 bin A ■ 1.29 SO for 1 .30 

C 4-4V INDICATORS. Wlej,di, left lamp manufacturers excess, (»Si93J 1.29 12 for 1.30 

□ 4-ia VOLT LAMPS, w/leadi, popular volUgr, iQO's of uses, <*594J" 1.29 B for 1.30 

D 1-12 VOC SOLENOID, similar to Guardian HP, w/p lunger, J »" llnJfce, (460131 1.29 2 for 1.M 

□ 1-TVMUDIO SHIELDED CABLE. 2 tend. 15 It. w^RCA phone plug*, <*SI12> . 1,19 2 for 1.30 
-i 10-POWER TAB TRANSISTORS, NPM. plmic, TO-220, (*H29] ,. 1.29 » for 1,30 

□ ^-PRECISION TRIM POTS. iisCd lingEes and mullMirmi, untested, <*31»l . 1,29 12 for 1.30 
D 20-1N4110, 4 NAMO. SWITCHING DIODE, anil) Eeadi 10mA. 1 00" ,, 4*3000) 1 29 *0 for 1,30 
D I-5.1V STUD ICIVER, 1DW r DO-4, S'.» lol. Motorola 10MS Or equiv. f*52B7J 1.29 4 lor 1.30 

^PUSHBUTTON ALARM SWITCH, 125 VAC 1 A SPST. HC, {#S2B9) 1 .29 8 lor 1.30 

r: t-CABLE A, PLUG SET. 2 cond. 3,5mm mini plujr, w/fe' polarized table, (#5737) 1.29 12 for 1,30 

D S-"SUPER"2N2222.NPN, ICBO:b0V, hie: 1 001 W Q 2A, TO-92, 100'p, i*59S23 1,29 lOfor 1-3U 

□ 10-RE.SlSTOK NETWORKS, assorted values in dips and singles, <*5fc99> 1.29 20 for 1 .30 

C t-VARACTOR DIODES, var. tuner tapacilance, 20-50 pi. 1*58*71 1,29 8 for 1,30 

E SO'PRECESION RESISTORS, ' j, 1, h 2 wilts. 1%, assorted types, 1*3631 1.29 TOO for 1.30 

D M- CERAMIC CAPS, asst'd Ml. A styles, batl; tubulin. NPO's, etc., fo590l . . 1.29 T20 for 1.30 

D 30-MOLEX CONNECTORS, nylon, uil'd styles, col&ri. A ■ ol cond. (*5i35> 1.29 M lor 1 30 

G 4-RQCKER SWFTCHE5, DPDT. solder eyelet terminals. 1-33021 .... 1 29 8 lor 1 30 

□ 1-RELAY. 1ABCOCK tVDC, SPST, pFastic cai* <-5B07t ] 39 2 For 1 30 
D 123 AMP BRIDGE RECTIFIER, 50 volls, 100*, t-594*) .... ' jjo 2 for 130 

D SO.IN-OOO RECTIFEERS. epcury, a^iil le^ds, untested, F42S94) ". i5| lOOfprl^O 

U 30pc-H£AT SHRINK, Thermo-fit, ujeful aisl. of siaes, shrirtk* S0% 1*52*8) 1 29 GO for 1 30 

N 10-SLIDE SWITCHES, SPST, SPDT, etc, *U fhapes and sizes, (-S927J 1.J9 20 | or 1 30 

D 25.0TL's, 100*. prime, aisld dip flops, etc.. marked. 1*1709) 1.29 SO lor 1 30 

! IO-MAN-3's, 7 segment, w/Ejubble magnHitr, 100'. material, (* 1842) 1,29 20 lor 1 30 

U 4. Pl-259 COAX PLUG, mate* to SD-2 39, Amphrnol. * » 522 1 ) 129 B lor 1 3 ft 

[J 1-UTI SENSITIVE UNJIUNCTEON TRAN5I5Tc5r. prOgrajnma b)e. (-5719) .... 1.29 i |« 1 30 

-. 100- PRE- FORMED '1 WATTERS, popular values, some S h 1ft %m, 1*1060) 1,29 200 lor 1 30 

1 ■ in -^L?. tL£CU,C D * RLtNC TON TRANSISTORS, i«337>>» 1.29 8 for 1.30 

u « POWER RESISTORS, aitorled lypet. incites 2 to 10 watleri, f*228) 1 29 B0 for 1 30 

^ 11 II LA «PS. neon red, for 110VAC, lest resistor. 1*1 43 51 , 1 M 30 (or l' 30 

D 30*"CRJMPO*- TERMINALS, rmas and ipadfi, JOffl 12-20 wire, fo3955r .. 1.& 60 for 130 

□ 50-ONE-WATT RESISTORS, oooular asiorl, tonu JS**trt, lOQ'ioi twe* r (»2844> 1.29 100 lor 1 30 
D 30-FT. WIRE-WRAP WJR£, 30 gauge, mtul^kd. contfoooui lenglh, (*3»03) , . 1 29 b0 for 1 30 
D fc-5PDT MICRO SLEDC SWITCH, only 3/7" tube, for PC mounl, 1*3429*.,.. 1.29 12 for 1 30 

□ lO^PR -RCA PLUGS I JACKS, for audio, speakm, elc, (-402) 1 29 20 lor 1 30 

□ S-2N305S HOBI1T TRANSISTORS, TO 3 r f*37?D \ m JJ |„ J JJ 

D 4-SINGLE PIM MICRO GREEN LIDS, 3V, 10 miEt, "pin heads', 100S, f*t12b) 1.29 12 For T 30 

□ HUMBO RED LSDS, 1,5-3 V 10 mA, 100% material, 100 1 Of uses, E-2135) 1 .29 12 lor 1 30 

□ h -MAGNETIC DISCS, shaEtrr-resistanl Plat [alloy, 13/14" dia. (iMb099] 1 29 12 For 1 30 

U 1-12VDC SPDT RELAY, 1B0 o*im roil, 23 mA, TilalW" seakd r E*5937) 1.29 2 lor 1 30 

D 10-VOLUME CONTROLS, asst. values, audio, and swifoh loo! (e392) 1,29 20 for 1 30 rt 

bO-PRifOSMED DISC CAPS, bandy .isiortmenl ol values, marked, f-1181) . , 1,29 120 for 1 30 rt 

Zl 10-AXIAL ELECTROS, assorted values and capacitance, l#S901) 1 29 20 for 1 30 t) 

□ 2DOUILI,SlDED PC BOARDS. 3"H 2 J bigbquantr G-10 glass. t«5b94l ... 1.29 4 for 1 30 & 
iJ bO-TUIULAR CAPACITORS, asslcflOOmrrtflo ,1ml fo 600 WVDC, C*3SA219) 1.29 120 for 1 30 

□ b-MFCRO MINI REED SWITCHES. 1" lone, for alarms, relays, etc., i*l25B1 . . 1.29 12 for 1 30 

□ Ift^TANTALUM ELECTROS, atH'd mini, axial, Kermr-Ji tally sealed, 1*5844* . . 1,29 20 lor 1.30 
C S0-DISC TYPE CAPS, jiicI; NPO, hl-Q, mylar, ceramics, ifil'd values, 1*437) 1.29 100 for 1.10 

□ bO-COUS A CHOKES, «sl'd RF r OSC. I*, parasitic types, l*35A297) 1.29 120 for 1 3ft 

C t-SWITCHCRAf T PHONO LACKS, hi-Q r chails mounl, teflon base, (#51191 . 1.29 12 lor 1 30 

C 3ft-SUBMErVI IF TRANSFORMERS, asst. slug luned, shielded. E*3SA»F i r 2g b0 lor 1 3D 

O 40-ADJUSTABLE FERHITE CORES, center cut lor hti adjust, 4*5701) 1.29 60 for 1 30 

O 10-PC TRIMPOTS, screwdriver ad}uil, assorted value*, 4*3344) ... 1 29 2ft fof 1 10 

□ 25-4- CABLE TIES, plastic, like Ty-wrap H v le, (#S217) 1^9 50 tor \lS 

D 5-CRYSTALS, m*y include; C8^ ham urfoui shapes and siiej, (*J5714J , 1.29 10 for 1 30 

□ 3.MFCRO SWITCHES. SPST, NO conlacli. plunger slyle, solder labs, <*57*5> 1,39 4 for 1.30 
r^ * S : MoLFX SOCKETS, on a strip", lor fi. 40 pio ECs 1*16093 .'. 1,29 130 for 1.30 

□ t-PAFHS 9V BATTERY CLIPS, *^ed I btatt cofor-coded leads. [i<2832l . 1 29 12 for 1 30 

D 4^LM340T VOLTAGE REGULATORS, 5 to 24 volls, TO-220, (*5B97) 1 29 12 for 1 30 

D 40-POLYaTYRENE CAPACITORS, aitCd values and voltages, (e1052) 1.29 ftO for 1^30 

— IS-THERMISTORS, resistors that change with the temperature, (420481 1 29 30 for 1 30 

U bS-% WATT RFSESTORS, assld valuet, mtlal film, mariied, <*S797) 1,29 130 for 1^30 

C 10-MODEJLAR SWITCHES, Cenlralab "pi»h-on" type, up to 4PDT, (*31SO) . 1.29 20 (or 1 30 

rn |'" MOT ORS MOTORS", small, highspeed, asst'd siies, 3 4VDC, ^3SSl* ,. 1.29 10 for 1 30 

U 5P.MICAS atn, sires-n-shapts, incl. "silven" too! 1*373) 1.29 1 00 for 1 3ft 

. 10-TRAN5JSTOR SOCKETS, for nan and pnp lypts, (*3845) ... 1 23 20 for 1 30 

□ 4-HOBBt VOLTAGE REGULATORS, LM-309, 320, 340'i, TO-3, (*333&AE .... 1.39 8 lor 1 30 
D 12-PANEL SWITCHES, assorted sEidei, rotarles, modulars, ek f*295) . 1 29 24 for 1 30 

□ bd-RESlStOR SPECIAL. % Eo 1 wait, carbom. carbo-films, etc (*3S894) ... 1.29 120 lor 1^30 
iJ bS-HALf WATT RESISTORS, assld, carbons r ca/fao-films, various vilutt, 1*454) 1,29 1 30 for 130 

KiSmcLcpiN MV-54 MICRO-MINI LEDS . diffused red lens. ^1802" 1.29 20 for 1.10 

_ tS-KUMBUCKER CONTROLS, atsorled values manulacturers dump, fe3B07i 1 29 30 lor 1 3a 

□ 1-POWFR TAB TRIAC . IMS nrime, 4O0 V 10A TO -220, (*b216l 1.39 2 for 1.30 

,,^, -tie-pin" ULTRASONIC -«Jk&^^ 

,»jCONDENSER MIKE | TRANSDUCER/MS^ 

M.L.I .nr.,ri .,.., g $3.98 Each lSBk>idVl^<i 

(4 no p ,ni>r ■|*p*]cIIlp rVKtohm in»pr g a! Tor #0,33 ^kuat^^ ft. 

* d "5D 4lhncf [5MK 1 Cat-H*.573ft 9 ft 

0OCOS7OC4C0COCCOKW0OSC«CQS<S0&SCO&=OCO0 

'HY-GAIN 0NEA M R ^ E 1 AND,T ] 

O n I V Take one hand, command of your mobile or bur, i-ie " 

* with HyC,*sn> One Arm Bftrntn Mslr QK/Off 

$^ a nn VOLUMr:. BQUELCH, CHANNEL SLLECTfJR, 

Tt,yy SPEAKER. >nd DIGITAL DISPLAY are all con*-* 

luenLly 'iocKici vhrit- jour ririKtn do Llir t*llc.,n.f 

2 CQD £ 1 5 Ciimtn *ith 4 ft multi onducMv. foior coded, foiled 

1 **?■■ "** ' ** cihlr, •■epariLe^ for ei»> initf ration trLts anj type of 

nr S'« ■ 4' ? " 1 Tl" 1 C*A" Wl 9*1 Na. 93CLfiis4 

oo»ooS9»sooaooacceefloosccc9a 

SEND FOR FREE CATALOG M . «..„ "°*J* ""JS" 

W__ -^ _■ _._ __ m. ■m tr dT> -^--, W * *•""' MASTMCHAKE. VISA, eheck, mi COD, 

V ¥j f\ W \7 D A IdT W CR) iJSt rfBwn> - 0r4 * r ■' ,, ■ ,v ' , ' , • " ST, *"■ KlKlmum ord* f t», 

V r IJ !_, ¥ IT r - ! MX (J ^ P1 «« i**t. Cat. Hi. A datcMpilon, nam* « ntoirtt) «| 
X o n fl n« o« b* rrt.a-xi™-. Cwtibii >44 *a, r*rris*, add *10 u-> 
n f.U. BOX y«aT^ HX IrrndeJ- httti wJIF ba raturn*d. TCRH9: add peaiifo 
jj SO. LYNNFIELD, MA 01940 RATIft: Brt-M. Phon*: iBlTi 245 38 





90 



CIRCLE 34 ON FREE INFORMATION CARD 



DON'T 
FORGET 




USE 

YOUR 
READER 
SERVICE 

CARD 



DELTRONIKS 



1. EMM 4200A, 4K Static RAMs, Ceramic 
A local memory boards manufacturer 
closed. We bought the new memory 
boards and took these 420OA static RAMs 
out. They are tested and 90-day guaran- 
teed 100% good. 

Prime tested 4200A 4K RAMs $5.50 ea., 
32/$ 160.00, 300 pieces or more $4.50 ea. 

2. UK Dynamic RAMs (200 ns) for TRS-80, 
Apple II, Sorcerer. Removed from memory 
boards. Gtd. good. Set of 8 chips (ltd. 
qty.) $32.00 

3. Power SCR's (GEC50A) 100 volts @ 1 10 
amps $6.95 ea. 

4. Squirrel Cage Fans (Howard) .. $7,00 ea. 

5. Power Diode 1N1202A, 200 volt @ 12 
amp 4 for $1.00 

6. LM 323 5 Volt 3 amps, voltage regulator 
4.95 each or 10/45.00. 

7. Super Saver. Micro PD4 1 1 , Ceramic 4K x 
1 dynamic RAMs 8 for $10.00. 



r^P> 

DELTRONIKS 

| 5151 BUFORD HIGHWAY .-d:« I 

ATLANTA, GA 30340 
[ 404-458-4690 | 

CIRCLE 48 ON FREE INFORMATION CARD 





Electricity from the sun. 

5 Volt panel V* amp $50 2.5 Volt pane) Vb amp $40 

GIANT 3'A inch cell, delivers 1 amp $8.50 

Above cell with special motor & prop, runs in sun $10.25 



LOGIC power supplies, unused, solid state construction. 
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45 
5 volt 35 amp $50 12 Volt 15 amp $40 




Govt surplus walky 
talky, used cond. 
47-55.4 mc range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 for $45 

AN/PRC-6 



SEE IN THE 

DARKNESS 

IR viewer, portable, new with 

choice of one lens.. .close up, 

telephoto or gen. purpose. 

Requires 6 volt DC btry. $250 

PRINTER CENTRONICS #101 
Visually OK, with head. 

Sold as is $600.00 

Shipping extra on all merchandise 

Meshna Inc., P0 Box 62, E. Lynn, Mass. 01904 




CIRCLE 14 ON FREE INFORMATION CARD 




DIGI-KEY 

CORPORATION 
Qualify Electronic Components 



DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 



,AK.,HI. RESfDENTSl 



2 73-68 7-6674 



I.C.'S • RESISTORS • TRANSISTORS • CAPACITORS • DIODES • I.C. SOCKETS & PINS • SWITCHES 
CLOCK MODULES • OPTOELECTRONICS • BREADBOADING £ TESTING DEVICES • DRAFTING SUPPLIES 
DATA BOOKS • HEAT SINKS • WIRE • TOOLS ... AND MORE ... WRITE FOR FREE CATALOG 



TIME-TEMPERATURE 
PROGRAMMABLE MODULE 




TEXAS INSTRUMENTS 

I.C. SOCKETS 



IJlijPpiMi 





Ilk Mtt tfLftll Tail 



rmEWP*P j> ( p tOCKITl 



T'H PI ATI D WIIE WRAP 



THE "PROGRAMMABLE" 
CLOCK MODULE 



«U HUT win wmf 



Sifesssraia 



TEXAS INSTRUMENTS GOLD 
EDGEBOARD CONNECTORS 
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mm 
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0,7 " HIGH DIGITS - RED IED DISPLAY 




SEP tiiiiii 



PLE,I*IU, COlMJJiCtlMT COMTACf Oltl 

II rtTtri *mi -t ti in-it- 
■ tt i i • :Wi Ml«>t< kfr«r. 
C»ww.Rfal«|.tta£il1il At. 



* Jttiiin 

4 T*JrtJ* 

." •>:■ ^ 

- ■:!.■/ I 'I 

■i'.V"\ 

v -j ■-■■■ 

« MLMW 



te wrap 
*■ ^J.- 1 ■■"■•! 

« rWUlIt 

m wi£h 

V -J ■'J., ■ 

'■■ ■*;■<;•< 
103' JW,m 
■ »t roiiw. <o5 iw. 

P K riUKlN I crj IIH 
:: u-± ..;v ■■; ■■.:■ 
:■ P*JU* r: .<.■>■ 



;■ «■■■-„ 

»' i. 'nit, :M,, 

* JHUI4M 

.■ .'.-: ■■■ 

:i v- ii 

., -■: :■■ 

N Ml 'I I 

M «Jln ; 

I ■}$ Ml 1 7W l 

... ... ., 

*', HUKHP-i ' 



Hltf WHIPUHCKIBI 

pse cut Na mm 



PANASONIC EUCmtTTH MPjlCITOIB 



TJigiKiry Munni Quality P* cndyfti , Tcttl 

froe WatU. P4«tags Paid [nvolipui] 

Digi-Koy A<t<rprs: • MjIJTEP.iCMjI.tCe *¥HA 



5% CARBON FILM RESISTORS 
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PANASONIC POLYESIEB CAPAClYO^ 
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PM4S0HIC TRIMHLtR POIEHTI0M1TEI1S 



PliHIT MINIUX MEMLUUD P0ir(ST!B 

tiPACITflRi 



P A HASON I C R E5 1 M D I PPID TA MTA1 LfM 
UP1CIT0U 



STHANOED 
HOOK UP WIRE 



DOUBLS DIGIT DISCOUNTS SA« VOLT EVEN MORE! 

VOtUMI Ol JtOUMT t 

HANDLING u ««""»"««« VOLUME 

CHARGES S*«S , ?r£r ! 3 DISCOUNT 



S O.ITO.S9,!9...1MH,l!0 



DJGJ-ClQCti« 1 t 




S 3S.nn-4*9.W, AddSO.SO .'^'uihii^wvM S TSO.0Q-S4S9 TV [«1|S B . 
S SO. 00. *»».«. Md 10,35 ™^r3 u ?.~JS2£l. t S0O-0OS™.n.L«»20'. 
SIOO.O01U, ...NXh^ ST^!i.\S J10M,001U>....l«U% 
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Quality Electronic Component* 
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INTERNATIONAL ELECTRONICS UNLIMITED! 



JUMBO BED IE0 
.20" dlf fused 



SUBH1M RED LEU 

.125" diffused 



io,' si. oo 

25/S2.00 



1007 S7. 50 



JUH80 GREEN LEO 
.20" diffused 



SUBHIN GREEN LED 
.125" diffused 



J/ SI. 00 
35/S2.M 



1M/S9. 



.1" OBAHGE LED DISPLAY SI . Dea 

7 segment PHO 10/S7.35 

I KAK4610 - CHimon anode 257S17.50 

4&K.4640 - corroon cathode 1O0/S&5.OD 

1 .4" OMKOE overflow il J.89ea 

I MAN4630 - cornwn anode 10/S5.SS 



VOLTAGE COWPAMTM 
LNJ11 S pin DIP 



.3" RED LED DISPLAY i.9?ea 

7 segment RHO I0VS7.S5 

|XAN7J(HAN7Z eqolv) 25/J17.50 

ccnmon anode 1O0/S65.0O 



1602B S3.95ea 10/135. no 1 OD/ S2 75 . 1 



CLOCK CHIP HH5375M 
4-6 digit 60f)I 12tir 
alarm 24 sin 



RED LED DISPLAY S.79ea 
7 segment RHO ID/J6.95 

| NJN74R ccpmon cathode 2S/J16.2S 
100/IB9.M 



CLOCK CHIP MN5385H 

digit 50/60hz 12hr 
alann 40 pin 



SI .65ea 
10/J12.5D 

100/51 00,00 I 



IRETRIGGERABLE HONOSYABLE S.40ea 

|llULTIV13RAT0R - ONE 5MOY 10/$3.50 

14 pin DIP 100/S25.0O 

■DUAL ONE SHOT S.sOea 

|9602 16 pin DIP 10/S4.50 



DUAL DIFFERENTIAL COMPARATOR 
LH1414 14 Din DIP 



S.95ea 

lom.so 

1O0/S75.O 



IC BREADBOARD 



QUAD PROGRAMMABLE OP AMP 
XN42Q2 16 pin DIP 



SI. 75 
10/J15.00 
100/11 25.001 



. 15ea 

JlO/110.00 

[1O0/J75.0O 



DIODES 
N414SS 40C™ 15/11.00 100/J5.GO 
N4Q01 rectifier 12/51,00 100/S7.00I 
M40O7 rectifier 10/51.00 100/59.00 1 



SHIFT REGISTERS 

tri-state dual lOO'Ht static 

2510 - 14 pin 

tri-state dual 200 bit static 

2511 - 14 pin 

0/55. 00 Z5/S11.S0 10O/S35.O0 

1024 bit dynamic reg/accum 
5013 - 8 pin 

512 bit dynamic b1-polar comp | 
sale • s pin 

0/S7.5O 25/S13.50 1OO/S35.O0I 



HETAL FILI" 


RESISYORS 






1 It 1/4m 


std. decade 


values 




10 ohm - 475K. IN ohm 1/8* only 


Total qty. 


Each pk-10 plt-25 ok- 


"j::\ 


1-999 


1.25 1.75 


2.25 7 


$a 


1QD0- 


.15 1.50 


2.10 7 


25 



1 Ron i» l 



Qtt&ltY RilUBUHT 



t':a-^:s'c^s 



■2M390* WPM TO-92 

■jN3SD6 PHP TO-92 



10/S1.50 
25/ S3. 00 

100/111.00 



CARBON FILM RESISTORS 
1 5S 1/4* or 1/2k 
I I ohm - S.6M ohm 5.6M ohm - 15H ohm 1/2* onlyl 
| Total Qty. Each pk-10 pk-100 pk-1000 
1-1000 1.10 .45 3.00 
1000- .ID .40 2.50 20 .00 

Psynent by check, H.O., UPS-COD, M/C 
Br VISA. Add $1.00 shipping/handling 
in US, Canada & Mexico. Other countries 
11,00 + 51 of order. California residentsl 
add sales tax. Minimum order 510.00 



INTERNATIONAL ELECTRONICS UNLIMITED | 

225 BROADWAY, JACKSON, CA 95642 
phone 209 223 3870 
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A A i^r\s~> 


\ 


MflflP 


| \ 552 Summit five. / 
VlUestfieW, NJ. 07090/ 
\ (201)654-6008 / 


1 V 1 tin 1 


0XO 


MOTION DE1ECT0R 
Complete i| assembled on circuit bu rd 

with CJpautOri 

Specs and application notes included— 4 95 
3i" 1 2 1 IS - case nth mlnj libs- 300 


BRAND NEW ITEM 

FREQUENCY COUNH 11 CHIP 

ICM 72251 PL 

(40 pin) wild on board dividers 

detoders/drnieri IS &4Qea included 


CRYSTALS - 3.579545 UHi 99{ 
6 Mm 1.95 


TTL (prime) 
744) 7474 749? any 3 -1 00 


JUMBO LED': 

Green, 7 ' 1 00 YelBir. 7'1 00 Red. 10'1 00 

100.1300 100/13 00 100/900 

MOUNTING CLIPS-12 100 


FAISCHILD 
55Sbmeti — S5C. 7/5.00 


IN 4001'! 
(comp .fifadel, 15/1 00 


7 SEO Displays Kemp fjradel 
3" 'Sit 6 ' 1 1 45 1 speci1» an n or «[h' ) 


7ENER DIODES 

20V 1 amp 10 1 DO 


LAMPS 
"cl«r»ilri U" leads. 3/100 


BRIDGES 

1' amp' 5 n .6amp/2C0.25amp/I.OO 


DIPPED TANTALUMS 
47j/35V 11" leads) 10/100 


LINEAR 
LM 233K 4 00 LM 1303 70 
LM 300M 70 LM 1304 95 
LM301AN 30 LM 1305 1.15 
LM307H 50 IM 130' 60 
IM 307 30 LM 1307E 90 
LM 30EH (5 LM 1310 1 75 
LM308 B5 LM 1391 200 
LM 310 30 LM 1414 1 50 
LM 31 IH SO LM 1300 70 
LM317K 2.75 IM 1808 2 50 
IM 31811 110 LM 1B20 2 50 
IM32CIU5 110 IM 1823 200 
LM 320X12 1 10 LM 1830 225 
IM324 110 LM1841 2.50 
LM 325 1 35 LM 1843 2 00 
LM 3391 1 00 IM 18B9 2 50 
LM340KI2 100 LM 2111 115 
LM341PI2 BO LM2I13 1 75 
(M343H 350 1M2907 2.00 
LM373 250 LM 2917 2.00 
IM 377 200 LM 3046 60 
LM 380 1 00 LM 3054 1 50 
LM381 125 IM 3064 200 
LM384 150 IM30S5 250 
LM386 120 LM 3057 250 
LM 389 1 20 LM 3070 250 
LM 390 1 65 LM 3071 2.00 
LM 746 2 50 LM3075 (25 
LM 748CN 30 LM 3089 1 25 


aiFES SUB MINI IYTICS 

[l u tad leads, by Nrcnicdnl 

lOOOuf 50V (IV L i '■. Wi. 754 at 10/6,00 

47^125»|Ji - L»VW|. 10/11 00 


COMPUTER GRADE 1WISI10CKS 
3?0%rl 'jOV Ideal fnr po^er supples) 1 00 
lOOCluf 50V— 1 00 t OTOuf 1 BSV-IW 


DISCS 
.001 1KV25/1.0O. .1 50V 15/1.00 


C UK SWITCH 
squares in i room PS panel ivr 100 


TV Knobs 
10/100 


CRT HARNESS 

1.75 Tor 25 color picture tabs, wrlPi spark jrap 


Sell adhesive rubber bumpers 

25/100 
53V 1 2 Amp Transformer— 1 75 


100X OHM POt by CIS 

L.near taper, \ow nvloi shall 4'1 00 


CONDENSER HIKE 
150 


3Q3S Microprocessor. 17 00 


INTERFACE CHIP-OSI43 

16 line I/O ei tender lor all single nhipfi Ps 

S75 


terms MICRO-MART accepts Visa MC. and telephone COB'S Foreign orders 550 00 minimum plus 
shipoing-US (rands only Orders undec S10 00 include 5? 00 for snipping /handling All component 
guaranteed or money refunded Immediate shipping N J residents add 5% sales la* 
MICfiO-MART • 55! SUMMIT AVE.. WESTFIELD. N.J O7O90 • 1201) 654-6001 
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1 

13 
2 
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1 
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1 
2 
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1 



ALARM CLOCK KITS: 

4 Digit .5" 

we have been asked 
le as it may sound... 

E.D.) 4 digit - 1/2" 

$9.99 

P.C. Board $2.25 

Plug In 
Transformer $1.50 



Here it is! The first of several quality kits 
for: Here is what you get — unbelievab 
National - 5375AA Clock Chip 
Bowmar Clock Stick Readout (L 
Transitors 

Push Buttons for time set 
Toggle Switches for alarm 
Filter cap 

1N4000 series diodes 
1N4148 oft° e 

Disc caps 

Resistors ° 

Transducer (Speaker) for Alarm 
LED Lamp tor alarm indicator 






CO 

o 

O 

\3 

LU 

—i 
111 

6 

< 



92 



D.C. MODEL 

Same as above except it includes 60 Hz timebase. 



\ 



We bought 350,000 LEO'S. 

And you get the savings. 

Reds, greens, yellows, orange, small, medium, large. 

Bags of 25 - mixed $2.75. That's only 1 1ft each. Compare 

this bargain up to twice our price. 

FACTORY PRIME 
Bl - Polar LED 59C ea. or 10 for $5 



LAB-BENCH VARIABLE POWER SUPPLY KIT 

5 to 20 VDC at 1 AMP. Short circuit protected by current 
limit. Uses IC regulator and 10 AMP Power Darlington. Very 
good regulation and low ripple, Kit includes PC Board, all 
parts, large heatsink and shielded transformer. 50 MV. TYP. 
Regulation. $15.99 KIT 



Sonalert on P.C. Board 

Direct from a radar detector manufacturer! 4-741 on a board 
- plus 12 capacitors, trim pot and many usable components 
plus a Mallory Sonalert® - well worth the price of the board 
alone - while they last - $2.50 ea. 



MICRO MINI 
TOGGLE SWITCHES 

6 for $5 with hardware. 



This Kit Includes: 

1 National 5375AA Clock Chip 

1 Bowmar Clock Stick Readout 
12 Transistors 

2 Push Buttons for time set 
2 Disc caps 

27 Resistors 
1 MOV 
1 60 Hz time base 

P.C. Board $2.25 



mi , 
c^ ooOC 



(L.E.D.) 4 digit- 1/2" 

$12.75 




99$ 

EACH 



16K DYNAMIC RAM CHIP 

WORKS IN TRS-80 OR APPLE II 
VERY LIMITED STOCK! -MAGAZINE SPECIAL" - 8/S79.50 



Digital Research: Parts 

(OF TEXAS) 
P.O. BOX 401247B GARLAND H TEXAS 75040 * (214) 271-2461 



TERMS: Add 50c postage, wo pay balance. Orders under Si5 add 75c handling 
No CO.D We accept Visa. MasterCharge and American Express cards le* 
Res. add $% Tax Foreign orders (excep! Canada) add 20% P&H 90 Day Money 
Back Guarantee on all items. Write for our free catalog full of many useful 
bargains 

iiiiiiiiiiiiiiiiM^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiMBH™^ 






Logic Probe 

■ Compact circuit pg^ered ■ 
Delects pulses as short is 50 
lt $tCm DTLTTLHTLCMOS 
cooipaEtbil>Ey 
>4495 



■.'■ 1 .-•■; **;** 



Function Generator 

Made! ZQD1 
Reg StJUH 
■ Sim- squire- 
Inangpe- and - 
a pai J 1 p TTL 
iqiara .'.,!■■ 

QUtPUl 



! 157 95 



100 MHz 8-Digit Counter,,, 

• 20 Hz to too MHi range •LED display L 



■ Fully aulomalJc rteg cj A75Q^ 
Model MAX 100 S150 00 Itl 



Preassembled Proto 
c^-^v Boards 

Model V'—^r'fc t jnOe 

Fully assembled breadboard 
contains, lour GT-59S sockets. 
seven QT-S9S bus s!nps and Tour 
5-way binding posts 



Proto Board with 
Built-in Powers 
Supplies 

* -: l g u : ji e :3 

■ Short-pfMt 

*129 95 i 




3Vi-Digit 0.1% Digital 
Capacitance Meter 

■ 9 ranges IrDm 1999 pF to 1 99.9 iff 

■ Q 1% ol reading accuracy * Aulo 
over and under range indication 



t.injeiaooi 
Reg SI90 CD 

> $ 170 



Portable Digital 
Capacitance Meter 

■ Vcasuies rjajjaotance frem 
rpF lo i FiEad ■ Resolves io 

D EpFa 10 ranges . Ifjr 

accuracy and rEsgfutmn ■ >t 
dirjit easy-lo-read LEO disptay 

■ &'. accuracy 




Model 320 



IT— if 3V 2 -Dig[t DiMM 
HO^lII with LCD Reado 




with LCD Readout 

■ 1% OC accuracy ■ 5' 
i.lD display lor high 
readDdility ■ IQD.uA current 
rarvrjea :00..V ICOnA. 0.01 
U resolution ■ Battery life of 
over lOOhouis ■■ Sh.eldeH ip 
stay accural? in R F lipids ■ 
Low battery warning 



Dual Trace 5" 30 MHz 



Triggered Scape 

■ Rise time i ■ 7 nS nr 
less ■ Buift-m signal 
ditty line ■ Hal 
■esponse w>1ti smooth 
rolloU past 30 tAtiim 
5mV cm vertical sensitivity 
Probes included 
Call for Discount Prices 




MprJel H79P 



DIGITAL MULTIMETERS 




$M§ 



Sinclair 
PDM35 

Reg $69 95 
*4935 

Beckman 
TECH 310 H 

■ 21 MLr mpuL 
resistance ■ lEMmp 
AC-DC- IM0V Overload 

■ 6KV Trans^nl 
Protection • 2 year 
ballery life 

M30. 



Hickak 
LX303 

*69 50 




Simpson 461 

Complete wiiti nickel- 

e.idmium naileries AC 
charger adapter, test 

M49 95 



leads 



LEADER 



25 MHz 
Dual Trace 
Time Base 




RF Wide Band Signal 
Generator Model lsg-u 

■ Solid slate FFJ oscillator circuitry; ■ 

too kHz to too MHj trerj ranje ■ 300 
MHz ort harmonics 



Transistorized 

LCR 

Bridge 

Model LCH-740 



with Calibrated 
Variable Delay 

Model LBO-515A with probes 
• 1 irsec to 5 sec buiu-in delay 



(ft HE 



ita m. 



■i 



- Highly accurate 3 digit readout ■ 
Operates on one 9V artery nr Willi AC 
adapter ■ Measures inductance 
capacitance resistance and ioss factor 



20 

MHz Dual 

Trace Oscilloscope 

Model LB0-508A with probes 

Call lor Discount Prices 




TECHNICIAN AIDS 

Welkr'.Xcelite' 

Attache 
Style 

Model TCI 00 ST 

& *279 95 

Service 

Master 

Model 99-SM 

A *47 50 

EDSYN SOLOAPULLT 5 
Desoldenng Tool s 15 95 

^— p..».i-'*^^ J _l M.H.I QS017 



4Hi 



!39E? Cordless Soldering 
60 Iron *29 9S 

,WAHL 



Model Model 



Tkwnat-Sftnt $2Q95 

[Circuit Tester 

Finds faulty compontnii 
qu«ckly and easily 




Weiler Controlled 
Output Soldering 

Lamp 




alancedarms • 
Ircl knaps ■ Baked 
■ Cplors Red. 
Yellow Blue. Black. Oyster 
Willi ■UltorfiOW 
Model XL-334A 5 "| Q 9s 




Model OTCPN 
Ftifl SI7 50 

s 49 95 

ier Lamp 

and polished 

■ 14995 



BS &ME3 hickok 

30 MHz D'flital CB 

pnrtqhin In-Line Tester 

ronaoie .Measwesain 

Frequency iransmmer output 

#i L criaractenstics ■ 

'LrUilltifdi Frequency ■ Power 

Beg SI36 00 . SWH • Modulation 





Model 31 B 

Portable VOM 
Multitester 

• 20KU VOC 

■ 10 Kl! VAC 

■/19 95 

Mode! VM5Z0 



SPECIALS 

RCA-VIZ 

Super Chro-Bar t 

Model WB-53SA 
Reg SI 29 95 

*89 95 

RC Circuit Box 

■ 36 resistors 115 St 
to 10 Mil. ■ IS 
capacitors 1 100 pf lo 
2? Hi) SJ9 
Reg $49 95 *+£.. 
includes lest leads 




d : : C 



CAR STEREO PRODUCTS 

In-Dash Car Stereos 



52 so 



8 Track Tape Player wilt) 

AM FM'MPX Radio t 
Model C-777 

Aulo Reverse Cassette Tape 
Player with AM/FM'MPX Radio 
Model MS-999 s 79 95 

Cassette Tape Player with 
AMrFM'MPX Radio sc -7= n 

Model CAs-sas 



*57 5 



Stereo Power Booster , 

Model POVM0 £~~J. 

■ aOW stereo 

■ 20W per channel 

■ Bass coost 



$24^5 




Chess Challenger 7 

"ISK1 



Model EEC 
fteg S95 95 

S7490 



y 




CANON Calculator 
Porta & I e Printer with 
Adding Machine Tape 

\ ModelPIO.D 

*69 98 



6" x 9" 

3-Way 

Speaker 1 

Model '14 95 

BP20CO-69TR "^ea. 

■ 20 01 ceramic magnet 

Miniature High Fidelity 
3-Way Stereo Speakers 
MINI speakers 
MAXI 

sound 

Model 

HF-9 

S 69 Ftfj SH9.95 

■ Die Cast Aluminum ■ LongTrimw 
Woofer * Sole Dome Trneler 

■ Extended Mid range Speaker 

■ ao-jo t»rj mi ■ sow Scorns 



Portable Oscilloscopes (ijfe 

15 MHz «?agr 
Dual Trace lpB=2 
Triggered ^[H?,^ 
Mmiscope \%«--r6*\-i 

S 369 9 V4'« 



Model ME-215 



500 

15 MHz Triggered Miniscope 

Model MS- is net sjis»t!(neQ95 

30 MHz Dual Trace 

Triggered Miniscope 

0147995 



TELEPHONE 
DEVICES 

MURAPHOfJE 
Cordless -. 

Telephone t (S 
System ^_J 

, He; 5*9 95 If \ M 

*74 95 Ksf 



COOe-zl-PHONE 

Telephone Answering 



RCD V 111 Remote Control tor 
Don A" I U Lights & Appliances. 



n 



» 



Mode iE 
ii 



279 95 

GTE Flip-Phone, 
s 37 95 



Model 1500 

Call Control 
Model 1100 »es SKS 95 

S 199 9S E 249 95 




^ 



^ Pc stirtdard sijncr Kn ■ Oh i i &ndiifl Cen 

u^< ■ T« • ■?■ Ljnp WMJii. - Or* ■'! Aupljflic 

5 Pc unfiMrnic Starter Kn «Ot •■■ r>iyit uitriignu: Acq S 

• ■ --nil twa Hsrmfli' Unit ■ t*i J, 
2 1 L>mp lJknliitf\ • On ■ 1 1 Xffl'ii r LJtvl 



UmpW«lfli« 

■ ' i 



17950 
99 95 

14-JSQSttl S36.D0 

14,50 ■ ' tx-o Q c 

14.50 m" 1 "^ "'- ri "^'i i - a;ja - M:> 



toll (goo 645-9518 

REEV "N.Y.St'ecalH516) 752-0050 



ID 

C 
> 

33 
-< 

CO 
CO 

o 



93 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS... New BARGAINS! 
Ffff f UPON REQUEST! 
r II £ C Send today for FREE copy of 
CATALOG -and Supplement! • Dept. RE 



FAIR RADIO SALES 

1016 E. EUREKA - Box 1105 • LIMA, OHIO • 4180/ 



Telephone Listening Device 



Record; lelephone conversilions in your I 
office or homo. Corinecls between any I 
cassette or Upe recorder anrj your I 
telephone or telephone LINE, Starts I 
automatically wnefl phone is answered. I 
Records both Sid« of phone conversation. I 
Slops refCOFd<r when phone is hung up. 
Thts device is nol an answering service. 



L EftCtl 

$16.95 

div Due Anil 



Sup*/" Powerful 

Wireless Mic 

10 limes more powerful lhan other mics. 

Transmits up lo % mile lo any FM radio. 

Easy to assemble kit. 15V banecy (not incl.) |__ 

CM (305) 72S-100O or •vtd tie.W + $1.00 chipping per tlttn | 

to USI Corp., P.O. Box RE. 2052, Mitbotirnt, FL W901. 

COD 1 * eccepl. For catalog o( transmitters, voice scramblers | 

and other specialty items, enclose S2.Q0 to USI Corp. 



r FULL-RANGE 
SPEAKER SYSTEM 




Reg, W 9 

SP-638 

Mar- Proof Walnut 
Vinyl Finish Over 
Particle Board 
1 7V4 X 10 x 4W" 
8 Ohms»17 lbs. . 



FM/AM TUNER CHASSIS ^ 




•Wires into Any Amplifier 
Auxiliary Input 
•Requires 8.2 VDC 
•With Schematic 
•2 Gang Tuning Capacitor 
•6 x 2W x 2%" »1 lb. 



Reg. 

RA-744 



Q99 



V^TELECfrTJE ELECTRET 

i CONDENSER MIKE 




C99 

VMK-104 



*For Cassette or PA Use *Lqw Impedance 
Omnidirectional. W/on-off switch. 3.5mm mini 
\piug & 2.5mm micro plug. 5-ft. cable. Wt. 2 lbs. J 




60 -MINUTE 
CASSETTES 

IV TA-679 

1B0 minutes of recording 
time. Less than vie per min. , 
For music or voice. Wt. Vi lb, V 




| c a r bon'film'"* w - "/J/EfflTTrai 



10W 

:::■■) 



DM 



ran 

JOQQ 

1900 



HIGH QMLTy-LOW OEM P RICE 



5 for .25 
one 
value 



UOfl 

5160 



110* 
::■:■>; 

! Hi 

! KM 



16* 

:■!-.-, 
Bill 



10 for .40 
one 

hJb; 



ioo-si.60 - 1000 - 
at 514 

100 per value "■ 




CMOS BOARD 2.95 

iHI 1 J Hit A+th&* ifrJnlK 
J, S I L *b1l: litcli 7 he. di-c-vdiT 

..■f :■■■<■- r»e ura -::=p - JT 

■■.rr.O MtUUWE Wl* ir.V( IjllM 
C1-UT1 ttr . 

id 11 "h:s /jt« 



w»BaifeWm ww 



HOLIDAY BONUS 

■M* till In. 31.1SJH 



With "prepaid orders for^O or ^IffflrWtWSt 
more we ship free a NATIONAL I Vfmimi-'ii" 
MB 1002 E 4 d igit AC alarm | ffi *•£ m^n. 

Clock module-«-s.«'«s ■«!» 1 «■„ t»M 




FROG M MM ABLE 
. UN.IJUHCTIO. 
Frist 3K6036 
&0>j..[(Ji M-. u»- ! 30 



rr> LlJprT «715f7irw-. 



..IP BRIDGE 
ijlV'UV 
'»»ro VH1S 

Ijjjljk. 




VIBRASONIC 

dual delay *J295 



'i« sweis .r r, 

■*? rmaio tv. 

3S'u 

'aeluafTiri* 



^ I 

XttUK.! 

Iffll 

10*3.501 

«! ■ 1MJ 

1 - ! ■-.":!■ -, V 



• **» 



su-mitt = 
n fdu ■ 



HSU 




BH«U 

iMil 



:;.. -re r-rr. UETEI 

P ■ •■ r'rn;> • 

I iTiiE* iir.IT It*. 
i ■*! 111 icti. * 
JJ ITtlMtC ■ 

[iriT i-rr cm IIP 



REED BELAY 

5V 500 ohm spst 

JL2&H 

DIP TRIMMER ( 

S* m inni, ,,,,1, I 
mlj. DALE 

JSJfl 

HWATT RESISTORS 



• in !.**, ,*m 

!«■■ 1 7 V rlJVt 

■"11 1.11, i, :,,,, 

n-LT± -f. IT EI1I1 

■': JM *.H. ■.. ;:»l 



, W ttlJW 
Tlu*[fT*M 
P..)i..)V Jt-H 




*»)!' es * 



L t«<(f1f Sf4 rn 



pleaif* specify tfl Ail 
C&il wepiired, f£iUU 

Numeric Display i \ 
'.'<" Single Di&it 
GipUP LED 

:.«*"* UHriM -: • ■-■.: ' 4 

f jwiji ■ it Bunt 911 r. k« p*»*;t us™ 
"IMF Lttnu-MWrr >Eiv :i*Mir« 
miir *t» »ii»n ]m Mrs 1 ich 
p:n:t« i*ar ir>- m diiit it rrriw, 
-dihtpj^ mtu 

IS^MC. ■ II for i 5.95 
^j^ Am^WK^iiXpCTQn" 

I 1 ft ' * iJfl^ri 



'§ 



JI11. II UrlJ.SI LEI Hi 



m 



PO BOX 41778 SEND FOR FREE FLfER TODAY 



Socramcnfo 

Ctliftnia 



If >tnix*>- snur, m 11 p^pndiLftj ehn-$t> w gp^ti-t 
Ip-ri tn4rl M0. '-i r jv pcixt i- l!5 :n dswi'.1>: erdcri 
over J[U... 1M * j.rd TtsA icccptad. US alniaui 
»ehJ fhbppiftj ve ^4dcd. , rjptu «cceu*tf *rcp.3t*l /noa 

p5vtfi»*cfi t n"-t ■ c 1*1 vd 1i^« Fitri Mm... 

IMC Mr VtJIWfi- ttlt^Wrw Li LI J JH £1H 

till NKrrtU AnP^w, Iicrwito. U. «»41 



IslelsL 1 




ELECTROniCS 
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SOUND & MUSIC 
GENERATOR I.C. 

CrealOS alrr.csl any typo of sound, from music 10 
gunshots and explosions. High level op amp 
output. %& pin DIP. Operates from one 9V baJlery. 
With data, 






"Lowest Price Offered : 
Anywhere 11 
SN76477N (.600 centers) 
SN76477NF (.400" centers) 



TEXAS INSTRUMENTS 

Low Profile Sockets 

Lowest prices anywhere for the 

highest quality, an unoeatab In? COffiblnaliOjY 

Over one million pieces in stock. 



NEC MICROCOMPUTERS 
TK80A 5299.00 

Based on the sos o a the board has bom l K 
RAM and 1 K electrically erasable PROM 
ftj; .pandabie to 4K x S and 8K « 3 on bonre 
Complete wtlh keypad wrth £5 raal keys and 
S. a-i(]hl SCO' dig Is lor display. 



Contacts 
SPIN 

14 PIN 
16 PIN 
1BPIN 
2D PIN 



.12 
.14 
.18 
.20 



Contacts 
22 PIN 
24 PIN 
26 PIN 
40 PIN 



Prlct 
,22 
.24 
28 
,40 




As a learning aid AIM65 gives you an 
assembled, lesled and warranted R&5Q2 
based microcomputer syslem wlii a fuM s>;ed 
keyboard, an alphanumeric 20 character 
display and uniquely, an mphanumertc 
20 column thermal primer An on board 
Advanced interface Monitor program 
provides extensive opnlrot and program 
development functions ikram. 

$239.00 

FtlHy assembled, tested, documented and expendable. Powerful 6502 B-btl 
microprocessor 6-dign hex LED display. KIM-i hardware compatibilily 
Single plus. 5V power requirements. 



I Sj-iHTiek" SVM-1 



K -\ Texas Instruments TM990/189 £333,00 

UNIVERSITY MODULE 

A complete learning hkJ that in conjunction wti ihe Tutorial Text ofers 
hands on experience- with maeraproeesBO«. I/O, memory and assembly 
ranpuaoe programming. Oners, advanced features such as 45 key 
alphanumeric keyboard, a powerful mslruclion Ml, multiply and divide, 
vectored inlcrmpls. single btt I'O manipulation parallel \/0 and 



FND5M 
FND607 
FND5&0 



Common Cathode 
Common Calhode 
(high: bnghlnoss) 
,500" Common Cathode 



500 

M0 



FND567 .500 



DL704 
DL707 
DL747 



ILD74 
ILQ74 
HCT6 
TILlll 
4N26 



300' 
300" 

.630' 



Common Anode 
Common Cathode 
(high brightness)- 
Common Anode 
(high brightness] 
Common Cathode 
Common Anode 
Common Anode 



ISOLATORS 



Dual Oplo Isotalor 
Quad Opio isolator 
Dual Opto Isolalor 
Oplo Coupler 
OplG isolator 
Oplo Isolator 
Opto Isolator 
Oplo Isolator 







1SO0V 
1500V 
1500V 
1500V 
2500V 
500V 
2500V 
2500V 



1.29 
1.29 
2.29 



1.29 
3.99 
1.21 



P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 



QveMhe-cOuntor wile*. 

12 Mercer Rd Nahch. Ma» 01 760 

Behind 2>yre» on Rt*. 9 

Telephone Orders & Enquiries [617] 679-0077 



5551 FERRIEHSr. 
MONTREAL 'JUEBEC 
H4P 2K5 
Tel 15141 731*7441 



4BO0 OUFFERINST 
UOWNSVIEW ONTARIO 
M3H 5S9 
T«l (416»UM11S 



MINIMUM ORDER $10.04 - ADD SJ04 TO 

COVEH POSTAGE & HANDLING 

* please remtt payment r. 
io nai tvank draft or i — 



BAXTER CENTRE 
1050 BAXTER ROAD 
OTTAWA ONTARIO 
K2C 3P2 
Tel (61 31 820-9471 



34/0 KINGS* AV 
VANCOUVER- B.C 
V£R 5J7 
Trl 1 604) 436-3331 



CIRCLE 18 ON FREE INFORMATION CARD 



m 

CD 
TO 
C 
> 

3 

to 

a 

o 

95 




CIRCLE 42 ON FREE INFORMATION CARD 



TO HOUR TAPE 
RECORDER 



Top quality AC-DC cassette recorder, 

modified to provide 5 continuous 
hours Of recording and playback of 
true fidelity, distort km-f roe sound on 
each side of cassette for a total of 
10 hours. Unit has many special built- 
in features, TDK D-Ci.ga cassette 
SUppJiCl S155.00" 



PHONE RECORDING ADAPTER 



Record Incoming and outgoing calls 
automatically with this all solid state 
unit connected to your telephone jack 
and tape recorder. Starts recording 
when phone is. rifted- Stops when you 
hang up. making a permanent record. 
Easily installed. No monthly charges. 
FCC APPROVED $24*56* 



VOX VOICE ACTIVATED 
CONTROL SWITCH 



Solid state. Self contained. Excellent 
adjustable sensitivity. Voices or other 
sounds activate recorder. Uses re- 
corder mike or remote mike. 2V* x Vfa* 



AMWING ELECTRONIC 

MICRO MINI MIKE 



Among world's smallest, solid state. 
self contained WIRELESS MIKE. Mer- 
cury Bat. (urn, Picks up most sounds 
and transmits without wires up to 300 
ft. thru FM Radio. Tuneable. Use as 
mike, ampf. r alarm & alert system, 
baby sitter, hot line, etc. 2-1/4 x 
3/4 i 1/2 $24.SS* FCC Apprised 




Phone call Adapter $24.50*, VOX TJ4.95*, MIKE 524 .95*. 
{' plus $1.00 ea. postage & handling], 10 hr. Recorder 
ilSS.OO' (* plus W.OO postage S handling). California 
residents add tax. Mail Order, VISA, M/C, cod's okay, 
quantity discounts available. Money back guar. Free data. 

AMC SALES, Dtpl. IS 3335 Lubec St., Bex 929 
Downey, CA 30241, Phone (213) 865-8518 



CIRCLE 53 ON FREE INFORMATION CARD 



ULN2001 

High current Drivers. 
Darlingtons 75^ 



MH0026CJ 

sioo 



DUAL CLOCK 
□ RIVER 



P1103A 

1024X1 Dynamic 

RAM 240 



8216 



$199 



HODE1. 7016* 16K DYNAMIC MEMORY ADD-ON 

THE I016A IS A 16K MEMORY ADD-OK TOR THE APPLE II" 
OR TRS-BO". THE KIT INCLUDES JUMPERS AND INSTRUCTION 



California Computer Systems 



Model 7016 A 
$10996 



2114L 

1024X4 
RAM 



450ns 
$4.75 



O^^C 450ns single+SV 
L.I ID TI.HIT. INT..SGS 
16K EPROM $38.50 



78H05 

5 AMP 5V0LT 

REGULATOR 
IN TO-3 PKG 
• 

$6.95 



TASA's solid state Micro proximity Keyboards 




Full OS position S-m ASCioutput inus continuous strode panty select 

Completely sow state wssraole sewn construe ton 
55rrKroproKintv sensor positiCnTs three-color coded to function 

nvntne to static ciurge cr externa nose 
Lowpoi'.ei lEtiinwTiera BvlXKniAioeswottitxiiitin regulator 




.-, -. dgiH 




ModeJ 2016B tfiK static memory: 



FULLY STATIC OPERATION 
USES 2 114 TYPE STATIC RAWSHS 
' *S VDC INPUT AT LESS THAN 2 AMF5 
BANK SELECT AVAILABLE JY BAKE PORT AND BANK BYTE 

PHANTOM LINE CAPABILITY 
' ADDRESSABLE IN 4fc BLOCKS IN 4K INCREMENTS 

4K BLOCKS CAN EE LOCATED ANiUHERE WITHIN 64K BANK 
' KAY BE USED AS A 4K, 3K, 12K OR LdK MEMORY BOARD 
' LED INDICATORS FOR BOARD/ BANK ACT! YE [Nor CATION 

SOLDER MASK ON BOTH SIDES Of BOARD 

SILK SCREEN WITH PART AND REFERENCE DESIGNATION 



ASSEMBLED California Computer 
& TESTED Systems 



$297 



95 



63011J 

256X4 

PROM 
$265 



SOROC 

TERMINAL 




^10 12D 

$75900 



8038C 



VCO Waveform Gen.. „ 
w/sine $2.75 



7400 TIL COH'T 



7400 
7405 
7410 
741 2 
7413 
7416 
7420 
7425 
7427 
7437 
7438 
7440 
7451 
7454 
7454 
7474 
7475 
7185 
7490 
7492 
7493 
7495 



.18 
.21 
.19 
.34 
.65 
.32 
.20 
.30 
.32 
.26 
.28 
.18 
.IS 
.18 
.18 
.35 
.55 
.85 
.40 
.50 
.50 
.70 



74107 
74141 
74155 
74157 
74161 
74165 
74175 
74181 
74195 
74279 
74367 
74393 

MISC TTL 
74LSO0 
74LS03 
74L309 
74LS20 
74LS26 
74L527 
74LE74 
74LS122 
7415157 



.35 
.85 
.80 
.60 
.85 
.65 
.90 

1.35 
.95 
.75 
.75 

1.95 

.40 
.35 
.55 

.40 

.50 
.45 
.99 
.55 

1.5D 



74LS241 
10 in 74LS244 



'Z* 5 



T.I./M.M.I 

74LS24C 

74LS243 stock 74LS373 

74LS374 



| C 197 9 

MflSTER*M» 



Logic Probe Kit. 



$1795 



CamcilJEte, ■■iy^lii- 
fellow imtructiani 

h«rp make thii m 
ana-night pi*nj*ct, 



CONCORD 

COMPUTER COMPONENTS 

1973 SO. STATE COLLEGE -ANAHEIM, CA. 92806 

Visa- MasterCharge Minimum Order- 10.00 

CrieckorM.O. (714)937-0641 Add 160 for Fit 



No COD 



Cal.Res.add 6% 



27(1if{ 450nsAM D.SGS 

1024X8EPFTM $8.50 



wise m CON'T 



74LSI65 

74LS197 

74S03 

74S05 

74S51 

74S182 

LINEAR 
LHI02K 
LH108II 
LH30DH 
LH301N 
LM3I1N 
LM320T5 
LM320M5 
LH32QT12 
LM320T15 
LM322H 
LH323K 
UO20K5 
LK340T5 
LH340T12 
LM340T15 



1.65 
.75 
.65 
.65 
.60 
.99 

3.00 
4.50 
1.25 
.35 
.79 
1.2S 
1,25 
1.25 
1.25 
1.75 
5.50 
5.00 
1.25 
1.25 
1.25 



LM55& 
LM711N/H 
LHI20N 
LH723N 
LH725H 
LM733N 
LM741N/K 
LM747N 
LM39O0 
TEAMS ISTORS 
2K2222A 
2N2907A 
2N3055 
2N3904 
2H3906 
2N4401 
2N4403 
1N4O03 
1N40O5 
1M4007 
1N4148 
1M5237E 



.85 

.18 

2.75 

.55 

3.25 

.95 

.35 

.80 

.'75 

DIODES 

5/1.00 

5/1.00 

.85 

6/1, DO 

6/1.00 

6/1. 00 

6 /1 . 00 

15/1.00 

12/1.00 

10/1.00 

20/1.00 

10/1. 00 



96 
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AVAILABLf NOW! only*..* 

Add 51 CD In 

JAPANESE TRANSISTOR SUBSTITUTION W 

^^^^^^^^^^^B An invaluc£>!p jooOnese 
|^*^^^^^7 ■ VJtnJirunon guK* for 

1 . jSU* m ■ 300C rr ^^Ko^ 
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1 z~* 


f^H 




' Cowpj the 2i-\ 


250 25C ord 
























*jdk 




2S0 Wie% 


Dude 




FUJI-SVEA Has the Largest Inventory 












to tOderiiorxJinqi 

nonwoA 
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of Original Japanese Parts Anywhere 








•k 




* A 90 pogp 8 7 


6y ■ 


1 loft 
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Seeking Ori 


ginal Japanese Replacement Parts for CB, TV and Stereo Repair Use? 


TYPE 


25-UP 10-24 


1-9 


TYPE 25 UP 


10-14 


1-9 


TYPE 


25-UP 


10-14 


1 9 


TYPE 


I5-UP 10-24 


1-9 


TYPE 


25-UP 


10-24 


i-g 


2SA 473 


45 


.55 


.60 


2SB 346 


.30 


35 


.40 


2SC 693F 


20 


17 


30 


2SC 1226A 


50 55 


60 


2 SO 234 


60 


70 


80 


2SA 483 


100 120 


2,50 


2SB 367 


1 10 


125 


1 40 


2SC 696 


t 00 


1 10 


1 30 


ISC 1237 


180 2 00 


2 2S 


ISO 135 


60 


.70 


.80 


ISA 484 


1 50 1 


75 


1 95 


ISB 368B 


1 80 


2 00 


2 25 


2SC 708 


1 30 


1 45 


1 60 


2SC 1239 


2 20 2 70 


2 90 


2SO 261 


35 


.40 


45 


ISA 485 


1 40 1 60 


I B0 


2SB 379 


70 


80 


90 


ISC 710 


20 


17 


3D 


2SC 1279 


50 55 


,60 


ISO 187 


2.50 


2 70 


1.90 


2SA 489 


110 1 25 


1 40 


ISB 351 


30 


35 


40 


2SC 711 


20 


27 


30 


ISC 1306 


1 30 1 45 


< 60 


' 2SD 300 


4. SO 


5.00 


5.60 


ISA 490 


70 


80 


.90 


ISB 400 


30 


35 


40 


2SC 712 


20 


17 


30 


2SC 1307 


1 90 2 10 


2 40 


250 313 


60 


70 


80 


ISA 493 


45 


53 


59 


2SB 405 


30 


35 


40 


ISC 715 


30 


3S 


40 


2SC 1110 


20 27 


30 


2SD 315 


60 


.70 


80 


2SA 49S 


10 


35 


40 


ISB 407 


80 


90 


1 00 


ISC 717 


35 


40 


45 


2SC 1312 


20 27 


30 


2SD 325 


60 


70 


SO 


2SA 496 


50 


64 


70 


2SS 415 


30 


35 


40 


ISC 72 7 


1 00 


1 20 


1 30 


2SC 13136 


- 20 27 


10 


2SO 330 


60 


70 


80 


2SA 497 


100 120 


1 30 


2SB 434 


80 


90 


1 00 


ISC 730 


3.00 


320 


3 40 


ISC 1316 


4 20 4 40 


4 90 


250 350 


3 60 


4 00 


4 40 


aS A 505 


SO 


64 


70 


2SB 435 


90 


1 10 


1 20 


2SC 731 


2 50 


2 70 


I 90 


ISC 1317 


' 20 27 


10 


2SD 380 


5 20 


5 40 


5 95 


2SA 509 


30 


35 


40 


2SB 440 


40 


53 


59 


ISC 732 


10 


17 


30 


ISC 1318 


35 40 


45 


2SO 3B1 


35 


1 DO 


1 10 


2SA 525 


.50 


64 


.70 


2SB 449 


t 30 


14$ 


1 60 


ISC 733 


10 


27 


30 


ISC 1324A 


6 SO 6 90 


7 60 


2SO 424 


160 


4 00 


4 40 


ISA 530 


1.50 1.70 


1 90 


2SB 461 


.90 


1 10 


1 10 


ISC 734 


-.20 


27 


30 


ISC 1327 


10 17 


30 


2SD 425 


2 90 


3.10 


3 40 


2SA 537A 


1 50 1 70 


1.90 


2SB 463 


90 


l.t'O 


1 20 


ISC 735 


20 


27 


30 


ISC 1330 


50 55 


60 


2SO 426 


3 TO 


3 30 


3 60 


2SA 539 


40 


45 


SO 


2SB 471 


1 .10. 


1 2S 


1 40 


ISC 73B 


10 


I) 


30 


2SC 1335 


50 55 


60 


2SD 427 


1 60 


I 00 


1.25 


2SA 545 


45 


53 


59 


2SB 472 


2.10 


2.50 


I 80 


ISC 756 


1 50 


1 SO 


2.00 


2SC 1342 


45 53 


59 


2SD 525 


90 


1 10 


1 20 


2SA 561 


30 


15 


40 


2SB 473 


.so 


90 


1 00 


ISC 756A 


1 50 


1 SO 


2 00 


2SC 1344 


45 53 


59 


2SD S26 


60 


70 


80 


ISA 562 


30 


36 


40 


ISB 474 


,70 


so 


90 


ISC 763 
ISC 771 


11 


40 


45 


2SC 1158 


4 10 4 JO 


4 90 


25K 19BL 


50 


55 


SO 


2SA 564 A 


20 


27 


30 


ISB 461 


90 


1 10 


1 20 


35 


40 


ISC 1159 


30 35 


40 


3SK 22 Y 


1 40 


1 60 


1 80 


ISA 565 


.70 


SC 


90 


ISB 491 


60 


70 


SO 


ISC 773 


35 


40 


45 


2SC 1150 


50 55 


60 


35K 39 


90 


1 10 


1 20 


2SA 565 


2.50 2 70 


3 00 


2SB 507 


BO 


90 


1 00 


ISC 774 


1 00 


1 10 


1 30 


ISC 1362 


35 40 


45 


3SK 40 


90 


1 10 


1 20 


ISA 605 


100 1.20 


1.30 


ISB 509 


1 10 


1 20 


1 30 


ISC 77S 


I 40 


160 


ISO 


ISC 1364 


15 40 


45 


3SK 41 


1 30 


1 45 


1 60 


ISA 607 


1 10 1 25 


1 40 


2SB 511 


70 


80 


90 


ISC 776 


2 00 


2 20 


2 50 


2SC 1177 


3 10 3 40 


3 70 


3SK 45 


1 30 


1 45 


1 60 


2SA 624 


70 


80 


90 


ISB 514 


70 


.80 


90 


ISC 77T 


3 00 


3 25 


350 


ISC 13B3 


30 35 


40 


AN 203 


its 


t 60 


1 60 


ISA 627 


3 10 3 30 


3.60 


ISB 523 


70 


SO 


51. 


2SC 77S 


2 90 


120 


140 


2SC 1384 


IS 40 


45 


AN 2140 


1 7D 


1 90 


2SA 628 


30 


15 


40 


2SB 526C 


70 


.80 


90 


ISC 761 


1 90 


2 10 


2.40 


ISC 1196 


45 53 


59 


AN 239 


4 20 


4.40 


4.90 


ISA 634 


.40 


tis 


.50 


2SB 527 


90 


1 10 


1 10 


2SC 783 


2.10 


ISO 


2 80 


ISC 1396 


70 B0 


.90 


AN 247 


2 50 


2 70 


300 


2SA 640 


30 


35 


,441 


2SB SI8D 


70 


SO 


90 


2SC 764 


30 


35 


.40 


ISC 1400 


36 40 


45 


AN 274 


1.50 


1 75 


1 95 


ISA 642 


.50 


35 


.40 


ISB 519 


70 


80 


90 


2SC 765 


3S 


40 


r 45 


ISC 1402 


3 00 3 20 


340 


AN 313 


3.0D 


3 20 


3 40 


ISA 643 


30 


40 


.45 


ISB 530 


3 20 


3 40 


3,70 


ISC 7S9 


SO 


90 


1 00 


ISC 1403 


3.10 140 


3 70 


AN 315 


1 60 


2 00 


2 IS 


ISA 652 


190 2 


10 


240 


ISB 531 


180 


2.00 


2 15 


ISC 790 


' 80 


90 


1 00 


2SC 1407 


50 55 


SO 


BA 511A 


1.80 


2.00 


2.25 


2SA 659 


35 


JO 


45 


ISB 536 


1.00 


1 20 


1 30 


ISC 793 


2 00 


2 20 


ISO 


2SC 1419 


.60 .70 


80 


BA S21 


1 90 


2 10 


2 40 


ISA 661 


50 


64 


,70 


ISB 537 


1.00 


1.20 


1 30 


2SC 799 


2 00 


2.10 


250 


2SC 1444 


160 180 


2 DO 


HA 1151 


1.50 


1.75 


1 95 


2SA 663 


3 65 3 


3(1 


4,20 


ISB 539 


3.20 


3.40 


370 


2SC 828 


20 


.27 


10 


2SC 1445 


2 50 1.70 


I 90 


HA 1156W 


1.60 


1 6D 


2- DO 


2SA 666 


35 


40 


.45 


ISB S41 


320 


3.40 


370 


ISC 8? 9 


10 


.27 


30 


ISC 1447 


60 70 


B0 


HA 1305W 


2 00 


210 


2.50 


2SA 571 


50 


50 


1 00 


ISB 554 


S.00 


6 00 


6.60 


2SC 83DH 


ISO 


2.70 


3.00 


2SC 1448 


70 80 


90 


HA 1139 


ISO 


2 70 


3 00 


2SA 672 


.30 


35 


40 


2SB 556 


3.20 


340 


3.70 


ISC S.3£ 


15 


.40 


45 


ISC 1449 


60 .70 


80 


HA 1339A 


2-50 


2-70 


3.00 


ISA 673 


.35 


■id 


45 


2SS 557 


110 


ISO 


2.80 


2SC 339 


30 


35 


40 


2SC 1451 


100 1.10 


1 10 


HA 1342A 


2.50 


2.70 


3.00 


2SA 678 


.35 


40 


15 


2SB 561B 


35 


40 


.45 


2SC 853 


70 


SO 


90 


ISC 1454 


3 20 3 40 


3 70 


HA 11S6W 


2. SO 


2.70 


3 00 


ISA 679 


4.20 4 


■10 


4.90 


ISB 564 


40 


53 


.59 


2SC 867 


110 


3.40 


3 70 


ISC 147S 


.60 90 


1.00 


HA 1366WR 


2 50 


2 70 


3.00 


2SA 680 


4.20 4 


40 


4.90 


2SB 595 


1 10 


1 40 


1 50 


2SC S67A 


3 20 


3 40 


3 70 


ISC 147S 


50 55 


60 


LA 4031 P 


1 80 


2 DO 


2.25 


ISA 682 


SO 


30 


100 


ISB 596 


1 10 


t 40 


1.50 


2SC 870 


35 


40 


45 


2SC 1509 


50 55 


60 


LA 4D32P 


1.80 


2 00 


2 25 


2SA 683 


30 


35 


40 


JSB 6O0 


5.00 


6.00 


6 60 


2SC 671 


35 


.40 


.45 


ISC 1567 


60 70 


60 


LA 40S1P 


1.80 


2.00 


2.15 


ISA 684 


.35 


■10 


4S 


2SC 183 


40 


S3 


59 


2SC 895 


4.20 


440 


4,90 


ISC 1567* 


60 70 


.80 


LA 4400 


1 90 


2-10 


2.40 


ISA 655 


40 


53 


59 


2SC 164 


40 


S3 


.59 


ISC S97 


100 


2.20 


250 


2SC 1SS4 


6 0O 6 30 


7.00 


LA 4400Y 


2.00 


2.10 


2.50 


2SA 697 


.40 


51 


59 


ISC 281 


.30 


.35 


.40 


2SC S96 


150 


2 70 


3 00 


ISC 1586 


6 50 6.90 


7 60 


LA 4420 


2,00 


2. 2D 


2. SO 


2SA 69 9A 


50 


64 


.TO- 


25C 283 


40 


.S3 


.59 


ISC 900 


10 


27 


30 


2SC 1614 


.60 70 


.80 


LD 3001 


2.00 


2.20 


2.50 


ISA 705 


.40 


S3 


SS 


2SC 284 


80 


.90 


1.00 


2SC 923 


ID 


27 


30 


ISC 1626 


.60 70 


SO 


MS 1513L 


2.00 


2.20 


2.50 


2SA 706 


85 1 


Oil 


1,10 


2SC 317 


40 


.53 


59 


2SC 929 


10 


27 


30 


2SC 162S 


.60 70 


80 


STK 011 


3,80 


4. DO 


440 


2SA 715 


GO 


70 


so 


2SC 352A 


2.00 


2,20 


2.50 


ISC 930 


10 


27 


30 


ISC 1647 


.70 80 


.90 


STK 013 


7.60 


8.00 


8.80 


2SA 719 


30 


35 


.40 


2SC 353A 


140 


t 60 


1.80 


2SC 941 


20 


2? 


30 


ISC 1567 


3 00 3.20 


3 40 


STK 015 


4 10 


4.40 


4.90 


2SA 720 


30 


.15 


.40 


ISC 167 


60 


70 


80 


ISC 943 


.35 


.40 


45 


2SC 1669 


90 1 00 


1 10 


STK 435 


4 50 


5.00 


5 60 


2SA 721 


30 


35 


.40 


ISC 369 


30 


35 


40 


ISC 946 


.20 


27 


.30 


2SC 1674 


.30 IS 


-40 


STK 439 


7 90 


S.00 


8.80 


2SA 725 


30 


35 


.40 


2SC (70 


20 


17 


.30 


ISC 959 


1 00 


1 20 


1 30 


2SC 167S 


-20 27 


30 


TA 7045M 


2.00 


2.20 


2.50 


2SA 726 


30 


35 


.40 


ISC 371 


30 


35 


40 


ISC 971 


70 


80 


.90 


2SC 1678 


1.10 125 


1 40 


TA 7055P 


2.00 


2.20 


2.50 


2SA 733 


20 


27 


30 


2SC 371 


20 


27 


30 


ISC 962 


70 


SO 


.90 


ISC 1679 


3.00 3 20 


3.40 


TA 7D61AP 


90 


1.10 


1.10 


ISA 738 


.40 


51 


59 


2SC 373 


20 


17 


30 


ISC 98 3 


.50 


64 


70 


2SC 1681 


.30 35 


40 


TA 7062P 


1.10 


I.2S 


1.40 


2SA 740 


1.50 1 


70 


1.90 


ISC 374 


30 


15 


40 


ISC 1000 


35 


40 


45 


ISC 16SI 


30 35 


.40 


TA 7203P 


150 


2.70 


2.90 


2SA 74 3A 


.85 1 


00 


1.10 


2SC 375 


30 


35 


40 


2SC 1012 


t 20 


1 40 


1.50 


ISC 16S4 


30 35 


.40 


TA 7204P 


2.00 


2.20 


2.50 


25A 744 


4.20 4 


40 


4.90 


ISC 377 


30 


15 


40 


2SC 1013 


.50 


64 


70 


2SC 1687 


.40 .45 


50 


TA 7205P 


1.60 


l 80 


2.00 


2SA 74 SP, 


3 80 4 


00 


440 


ISC 3BO 


20 


17 


30 


2SC 1014 


50 


.64 


70 


ISC 1658 


35 40 


45 


TA 7222P 


3.40 


3 55 


3.90 


2SA 747 


4.20 4 


40 


4 90 


2SC 381 


.35 


40 


45 


2SC 1017 


80 


.90 


1 00 


2SC 1708 


30 35 


.40 


TA 7310P 


1 30 


1.45 


1 SO 


2SA 748 


70 


BO 


.90 


2SC 382 


.35 


40 


45 


2SC 1018 


60 


70 


80 


2SC 1728 


70 SO 


90 


TBA 810SH 


1.90 


2.10 


2.40 


2SA 750 


.35 


40 


.45 


2SC 383 


35 


40 


45 


2SC 1030 


1.80 


2.10 


2 40 


ISC 1710 


45 53 


59 


TC SO SOP 


5.00 


5.20 


5.30 


2SA 755 


80 


90 


1,00 


2SC 38 7A 


35 


JO 


45 


2SC 1047 


35 


.40 


45 


2SC 1756 


50 55 


60 


TC 5081 P 


1.00 


3.20 


3.40 


2SA 7S6 


2.30 2 


40 


2.65 


ISC 38 SA 


40 


52 


.53 


2SC 1051 


140 


3,55 


390 


2SC 1760 


.70 SO 


.90 


TC 50S2P 


3.40 


3 55 


3.90 


2SA 758 


3 40 3 


55 


3 90 


2SC 394 


20 


27 


30 


ISC 106O 


70 


80 


90 


2SC 1816 


1 SO 1 75 


1.95 


UHIC 001 


4.20 


4.40 


4 90 


2SA 764 


3.80 4 


00 


4.40 


2SC 403 


30 


35 


.40 


ISC 1061 


70 


80 


. .90 


2SC 1656 


45 .53 


,S9 


UHIC 002 


4 20 


4.40 


4.90 


ISA 765 


3.10 3 


30 


3.60 


ISC 430 


50 


64 


70 


ISC 1076 


30 00 


35 00 


39 00 


2SC 1685 


.45 S3 


59 


UHIC 003 


4.20 


4 40 


4.90 


2SA 774 


SO 


.15 


SO 


ISC 454 


30 


35 


40 


ISC I 079 


3 40 


3.SS 


3 90 


2SC 1906 


.30 .35 


40 


UHIC 004 


4.20 


4 40 


4 90 


2SA 777 


50 


^J 


70 


ISC 458 


20 


27 


30 


ISC 1080 


3 40 


3.55 


3 90 


ISC 1909 


1.80 100 


2.25 


UHIC 005 


4 20 


4.40 


4 90 


2SA 794A 


60 


70 


-SO 


ISC 480 


35 


40 


45 


ISC 1096 


45 


S5 


60 


ISC 1945 


4 50 5 00 


5.60 


uPC 20 C 


2.10 


2.S0 


2 SO 


2SA 798 


50 


f.S 


60 


ISC 461 


35 


40 


45 


ISC 1098 


50 


54 


70 


ISC 1957 


SO 70 


SO 


UPC 563 


1.90 


2 10 


2 40 


2SA 814 


70 


80 


90 


ISC 478 


.60 


70 


80 


ISC 1111 


210 


2 50 


2.B0 


ISC 1969 


3.60 4 00 


4.40 


uPC S7SC2 


1 30 


1.45 


1 60 


2SA 815 


.60 


70 


BO 


ISC 481 


1 30 


1 40 


1 50 


JSC 1114 


4 2D 


4.40 


4 90 


ISC 1973 


.70 BO 


.90 


uPC 576 


1 90 


2.10 


2.40 


2SA 816 


50 


5.1 


70 


2SC 4S2 


1 10 


1 25 


I 40 


2SC 11 IS 


ISO 


2 70 


3.00 


ISC 1975 


1.30 170 


1.90 


ii PC S92H 


70 


80 


90 


ISA 818 


70 


50 


.90 


ISC 464 


1 30 


1 40 


1 50 


ISC 1116 


3 20 


340 


3 70 


ISC 1978 


540 6 00 


6.60 


uPC 1001H 


1 90 


2.10 


2.40 


ISA 837H 


150 2 


70 


2 90 


ISC 465 


1.30 


1.40 


1 SO 


ISC 1116A 


340 


3 55 


3 90 


ISC 2026 


50 64 


70 


uPC 1008C 


4.20 


440 


4 90 


ISA B39T 


1 30 1 


Si 


1.60 


ISC 456 


1.30 


1 40 


1 50 


JSC 1114 


BO 


.90 


1.00 


ISC 2029 


1 SO 1.80 


2.00 


uPC 1020H 


1 90 


I 10 


2.40 


2SA 908 


8.60 8 


.80 


9 50 


2SC 493 


3.00 


3 20 


3.40 


2SC 1127 


.so 


90 


1 00 


ISC 2074 


.60 .90 


1.00 


uPC 1025 


1.90 


I 10 


2.40 


2SA 913 


70 


JO 


.90 


ISC 495 


45 


55 


.60 


ISC 1161 


1 30 


1.4S 


1 60 


ISC 2076 


SO .64 


70 


uPC 11S4 


200 


I 20 


2.50 


2SB 22 


30 


35 


.40 


ISC 496 


45 


55 


50 


ISC 1161 


70 


80 


90 


ISC 2091 


.90 110 


1.20 


uPC 1155 


100 


I 20 


2.50 


2SB 54 


20 


i ! 7 


30 


ISC 497 


1 10 


1 25 


1 40 


ISC 1166 


20 


.27 


.30 


2SC 2092 


1 BO 2.00 


2.25 


uPC 11S6 


1 90 


I 10 


2.40 


2SB 55 


.40 


S3 


.59 


ISC 509 


.35 


40 


45 


ISC 1167 


3.80 


4 00 


4.40 


ISC 2098 


3 20 340 


3 70 


uPD 861 


5.00 


S.40 


9 50 


ISB 75 


35 


40 


45 


2SC 510 


1.30 


1 40 


1 50 


ISC 1170B 


ISO 


4.00 


4 40 


ISC 2166 


1.40 1.60 


1 SO 


uPD 857 


6.00 


6 40 


9 50 


ISB 77 


35 


.40 


45 


ISC 51 5A 


80 


90 


100 


ISC 1 1 7IB 


3 20 


3,60 


3 95 


ISO 72 


50 64 


70 


uPD 858 


6.00 


6 30 


7 00 


ISB 173 


30 


IS 


40 


ISC 517 


2 50 


2 70 


300 


ISC 1173 


50 


55 


60 


ISO 77 


35 40 


.45 


PLL OIA 


3. 00 


4 20 


4.60 


ISB 175 


.20 


27 


30 


2SC 53S 


30 


35 


40 


ISC 1 1 75 


3S 


40 


45 


ISD 90 


130 145 


1 60 


PLL 02A 


500 


5 20 


5 90 


ISB 176 


30 


35 


.40 


ISC 536 


.30 


35 


40 


ISC 1177 


11 00 


12 60 


14 00 


ISO 91 


1 30 1 45 


1.60 


PLL 03A 


7 60 


6 00 


8 80 


ISB 178 


35 


40 


45 


ISC 537 


30 


35 


.40 


JSC 1189 


1 00 


1 10 


1 2D 


ISO 92 


1 30 1 45 


1.60 


C 3001 


1.30 


1 45 


1 60 


2SB 166 


20 


17 


30 


2SC 627 


1.30 


145 


1 60 


ISC 1109 


30 


.35 


40 


ISD 93 


1.60 1.60 


2.00 


25CF8 


2 20 


170 


2 90 


2S6 187 


20 


17 


.30 


ISC 631 


35 


40 


45 


ISC IIIIO 


30 


35 


.40 


ISD ■ la 


2.90 320 


3 40 


4004 


1 90 


2 10 


2 40 


ISB 202 


1 10 1 


20 


1 30 


2SC 632A 


35 


40 


45 


ISC 1I12A 


SO 


90 


1 00 


2SO 13D 


110 115 


1 40 


4005 


2 00 


1.20 


250 


2SB 220 


90 1 


10 


1 20 


2SC 634A 


35 


.40 


45 


ISC 12 13 


30 


35 


40 


■ ISO 187 


35 40 


45 


EG 513 


5 20 


5 40 


5 95 


2SB 10 3 


30 


35 


40 


ISC 6S0 


1.90 


2 10 


2 40 


ISC 1115 


35 


40 


45 


ISO 101 


2 30 2 40 


2.65 


7SL05 


90 


1 00 


1.10 


2 SB 324 


30 


35 


40 


ISC 68 1A 


3 00 


3 25 


3 50 


ISC 1122 


10 


27 


30 


2SO 101 


3.40 3 55 


3 90 


UPS L131 


1 50 


1 70 


1 90 


25S 337 


70 


BO 


90 


ISC 684 


80 


90 


1 00 


ISC 1126 


50 


55 


60 


ISO 218 


2 50 2 70 


3 00 


5N 7400 


15 


17 


19 








PRICES MA 


f CHANGE W 


HTHOUT 


NO" 


rice 


COD ORDERS WELCOMED 








Minimum 0rrj«p 15 00 


Ohio ••uo.nn »ud ts uiii 


uii *dd Si 00 pomliQ 


■ and rundiing 




IMMEDIATE DELIVERY WITHIN 41 HOURS 








Oufcnllty ducounr pr>« 


ill 


■ For Our Cornplll* Prfc 


• LiH NUnul*Cb>Jr«r in 


quinii Mifcomttl 




ON ALL TRANSISTORS IN STOCK 










ANf 


arts guaranteed agair 


st U 


Ctory 


detec 


t 




















TOL 


.L FREE TE 


LE 


:ph 


IOl* 


IE 


4 




FUJI-SVEA ENTERPRISE 






1 


'JOtlOnwrd 


e 800/421-2641 


Loo 


4-0220 


1 




a Drvrirort of kup Suea Incorporated 










Oh. 


800/ 42 1-2877 






87 


4-0223 


\ 




P.O. Box 


40325 C'iminnsii. Ohio 1S240 












Hours Mon-Frl 10-7. S 


it ii- 


5 












TpIcv 21 


-4733 
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Tl 

m 

CD 
33 

c 
> 

33 

-< 

00 

o 
97 



jd* Continuity Tester ond Flashlight 

Convenient versatile tool for quickly 
checking continuity of dead circuits, 
iwitchei, appliances, cords, fuies. 
motors^ control equipment, toils 
and panel boards. Also tetti cir- 
cuits for low-resistance shorts and 
heips Identify wires Tn multi-wire 
cables. Dozens of other uses. Plus 
the added convenience of a handy, 
durable flashlight Usts two AA size 
pen light batteries {not furnished). 
Insulated clip prevents accidental 
shorting to case. Alligator clip hat 
48" lead with plug. 

RT30O *7,95 



MICROPROCESSOR COMPONENTS 




CONTINENTAL SPECIALTIES 



Logic Monitor 



Th» Logic Moni- 
tor illowi you to 
check logic level t 
on all 1$ pjrw of | 
• ny OTL, HTL, 
TTL. or CMOS 
device. It hit ■ typ- 
ical Input ! mpadirK* of 
10QK ohmi and weigh* a 
m*ra 3 oz. (B5 (Ha mil. It hai 
an input volt, range of 4V to roV "V 
and draw* * m*X. Of 100 m At>1 DV 

LM-1 $70.00 




mini 

Hltt 111 



Proto Clips 




r 14-PIN CLIP PC-14 .... * 4.50 

IfWIN CLIP PC-IS .... * 4.7S 

24-PIN CLIP PC24 .... SI 0.00 

fffffff 40-PIN CLIP PC-40 .... S16.0Q 

Proto Boards 

P3-6 *17,SB 

PB-1O0 18,95 

PB-101 22.9B 

PB- 1 02 20. 55 

PB 103 41.95 

PB104 55.95 

PB-203 B9.9S 

PB-I03A 155.00 

PB-203A-Kit . . . 131.00 




Jumbo 6-Digit Clock Kit 




* Four ,t» r, nr. and two .£or"ht. 
cpmrnon anode displays 

* USM MMSJ14 ctock eh ID 

* Switches for noun, minute* and hold function* 

* Houn easily viewable to X* l«*t 

* Simulated walnut cat* 

* L15VAC operation 

* ,1? or 3* hour operation 

■ Include! all c«m p ontji t j, uh and wall transformer 

* S#»i **• x j* x I* 

JE747 $29.95 




JE701 



• Oriqh'. .300 ht. comj-n. catrv 

ode display 

•Uiei MM&3H clock chip 

• S-.Mich.ci for hours, minutei 
and hold modes 

•Hrs. easily viewable to 20 ft. 

■ Simulated walnut ease 

■ VI 5 VAC operation 
•12 or 24 hr, Operation 
*1ncl, all «mpaninli, caia & 

well transformer 



:«lt" 



i3-1/0" 



: lit" 



6-Digit Clock Kit $19.95 



Regulated Power Supply 

Uses LM3G9K. Heat sink 
provided. PC board eon- "■ 
struction. Provides a solid — 
1 amp @ 5 volts. Can supply up 
to atSV, *9V and s12V with 
J E 205 Adapter. Includes compel- 
nents H hardware and instructions. 
Size: 3W x 5" x 2"H 

JE200 $14.95 





ADAPTER BOARD 
-Adapts 10 JE200- 
+5V, +9Varvd±12V 



DC/ DC converter with +5V input. Toriodsl hi- 
speed switching XMFR. Short circuit protection. 
PC board conitruction. Pigoybeek to JE 200 
board. Size: 354" x 2" x SIW'H 



\ ^JE205 



$12.95 



JE600 HEXADECIMAL 
ENCODER KIT 




■ &Vf - SyDC rtsunea br aatvattBt ti i 
FULL 4 BFT LATCHED QUTPlfT-ia KEYflCWfO 
Th( JtEOQ (rcoAr M>KJrd prcMtift !*9 ItflJUf ttUHornel 



*«n LED 'H*uU *!» iPudtc n * Kit wit trio!* 

JE600 $59,95 

Hexadecimal Keypad only S14.B5 



DIGITAL 
THERMOMETER KIT 



<"- 



■ Dual t*n to r i - 1-* i tesi i n a control for In- 
door/outOooror dual monitoring 

■ Conimgoui LED fl" hi, dilOliy 
■Pianoa: -401? to .flfl«F / -40*0 10 lOOt 

■ Accuracy: i 1 * no mine I 

■Sac for Fahrenheit or Calalui read-eno 
■Sim. walnut cih - AC wall adapter Inel. 
■Siae: 3-1J4 m HmA-G/iV'Wx l-3/B"D 




JUST WRAP" Replacement Wire 



JE300 



.839.95 



62-Key ASCII Encoded Keyboard Kit 




The JEG 1 62- Kay ASC 1 1 E ncod«d K*yb#»r d 
Kit can bt int*ffac«d into most any tom- 
p utor ryatam. TKc JEB10 Kit camii cam- 
phrtt with an industrial enda kayboard 
xwhch aEiambly (G2 kayt], IC'l, fttkrtf, 
conrweter, alacironie compontntl Hid a 
doubla-tJdad prinlect wprinfl board. Th* 
kayboard a&arnbly r«quir*i +5V •> 160mA 
and -12V 9 10mA for operation. 



FEATURES! 

■00 Kays ganwite tha full 12B char- 
acters, upper and lower cite ASCII 
■ft 

* Fully buffered 

* 2 user derma keys provided for 
custom applications 

* Cape lock for upper cm only 
alpha characters 

* Utilizes e 2376 140 pin] encoder 
read only memory chip 

•Outputs directly compatible with 
TTL/DTL or MOE logic arrays 

* Easy interfacing with ■ 1€-pin dip 
V IS- pm fltfoe connector 

JE6IO $79.95 

6 2- Key Keyboard only . . $34.95 



*tqi V ■■*" 19b. 1 - &*>■: L-«irt C'nr# t>V*i ■'On 



HICKOK LX303 Portable LCD Digital Multimeter 





LX303 



Digital Multimeter 



MWACAOArTEH 

PADDiOGAp1rlTi*lfi CASE 

X 10 DC f rtOlE AOAWt ft I UKuo lOXK 

40HV K PBOfiE . 

lOAnv BCCui*-H S>mfl! 



. S74.95 



510.00 Min. Oder - U.S. Fundi Only Spec Sheets - 2U 

Calif, Residents Add 6K Seta Tax 1990 Catalog Available - 

Postafla- Add 5X plus$1 Insurance iii desired] 




Send 4 M stamp 

PH0^E 

ORDERS 

WELCOME 

(4!S) 532-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOREyyAY ROAD, BELMONT, CA 94002 

ADVERTISED PRICES GOOD THRU FEBRUARY 



-AtrndwKHfi Sand lilixn b curt >nd mrnvj 
Mmw tfetii (RvxMit 
teen* & jaaai Ffte**pe« , ..MS m kK KtKt. ?H5 Hr "or ™r, 

-$■** We^l Bai Low iioniai] • tpm aiice. 
SIM rniii. Hefi . BS B»a Z2S rqirt 

i"I --- "" 

TraaanlUHai - 1 s .db«i wimuI JaibUiaaj Inn -I dfrm 

la -noon 

firq^ficT >i!inin« lutenulKiair j^uiu [j 

btr>feMlBLi3rL{in4 24CDHc 
1W. US JBC nr W -M, 

.A ; . tc-p;nrn-- L mguql Drv I in; ( 1 )(f 
pnDBHl EKEUL bOJrd U tam«rafnti nclu4id 
i v:-1 *.: : : <':■■:- i 1 .-- rriqi^fp Cd aajBTlB lfcf'OW g««*p|ltaB|l 

TRS-80 
16K Conversion Kit 

Expand your 4K TflS-SO System to 1EK. 
K i t co mes complete w i I h ; 
* 8 aactl UPD41fM (16K Dynamic Hams J 
» Documentation for conversion 

TRS-16K $75.00 




JUST UURAP" 

'30 AWG wire * 025" ?quiro poitx 

• Diity chain or •Buiii.in cut dtf 

paint-to-poinl >|n£lLj4H50rt.wir« 

■No flfipp.ng or tJlllir.fi roqukod— 

Jujt wrrtp 

l£L2*i Cgi^ _rr<* 

JW-1B Bin S14.SS 

ffl-IW Whill H.gs, 

JW-1-T YrilDW 14.95 

JW-I-R H,J 14.35 



R-Jrt B 
R-JWW 

R-JWY 
R-JW H 



BlUC BD ft. roll . 

Whitt &0 tl. ,□!! . 

YfillOW ...... 50 ft. roll . 

Rid 50 ft. roll . 



$2.98 
2.38 
2.98 
2.98 



JUST UURAP" Unwrap Tool $3.49 



0000 

JUST UURAP' Kit * M f*- •»-:blue J white, raO, 
yellow wire 
* J UST WRAP Took • U nwi raoping Tool 

JWK-6 $24.95 




Vacuum Vise 

Vacuum -naiad IFght^duty 
visa for (mull component* 
end auembllai. ASS con- 
strmctlon. IX" Jaw*, tit" 
Ifawel.Cen bo □ e rm afi r>rvt ly 
Installed. 



VV-1. 



$3,49 




EPROM 
Erasing 
Lamp 



* E rite, 2 70S, 2 7 1 G, 1 70 2A, 52030 r 5204 Q r etc. 

* Erases up to 4 chips within 20 minutes. 

* Ma in la i n i co nitant exposure d iitanca of o ne inch 
'Speciel conductive foam liner aliminatei static build-up 

* Buil.-i.n lafaty tack to prevent UV exposure 
•Compact — only 7-S/B" x 3.-7>B J ' x 2" 

* Complete with holding tray for 4 chips 

UVS-11E S69.95 



JOYSTICK 

• 2 nth 10OK pott (Linear 

Taperl 

• Printed Circuil Boird 
> ( Mount 

•Si^eM">!^3/1S"x1-3/1S■' 

JOYSTICK $4.95 J 



.<» 



98 



CIRCLE 18 ON FREE INFORMATION CARD 



^JW 



7400 TTL 



3* 74am 

5*1740* 
3*i74a4* 

SN74WH 

SMttlOn 
5*47411* 
SH74I2N 
SH74l3t, 
5*7414*: 
SHM1W 
SN741ftl 
&H7420H 



5*740)1 



SN7441H 

amaN 



&N74-4W 

SNM«N 
&N.7**£-f 
SH744PH 
5W744M 

6*7451* 
HTMS3M 
SM7454«( 
NtttiM 



□MOTE .« 

GtWOtJ 39 

M»0H tS 

owns 1.11 

C04Q1I 41 

CHOI! T.lS 

cwou 99 

C040I9 49 

awoao t.ii 

cwoai i.h 

CMOS Ml 

cewbb .a 

CJX024 79 

C04Q2S J3 

QHm 22s 



MOB 
MOB 
MOM 
MOB 
Md( 
7*CH 
74CM 
7JC* 

r*&ii 

74C4I 



timo 

LMIK* 

LUSMH 

LUJ01CN.* 

LHJffiW 

LU304H 

LM30SH 

LMM7CM.-H 



UU3TKH 

UOllN*' 

LUJ12H 

UWJ17T 

unhckm 

LHJ1W 

UMJJOK-S 

I4420KS2 

JtHK-U 

L102K-K 

umn h 

uoarr-s 
LMi:u-i? 
lmjmm 
UOM Hi 

LlUflff-tS. 

LWHOT-iB 
LKHffl :■■' 

LH324HI 

LP4HH 

LM34CK-5 
LMHK-B 



74L400 

74LS01 
741402 
74LSCJ 
71LS0* 
74L5W 
■*L*-0! 

r*!.--:-j 

741419 

Ttuii 

74LS13 

7*1414 
ML5I5 
74LS0 
74LS21 

741422 
741426 
TMJSB 

74L430 

741432 
T4LSJ7 
741449 

74L442 



5*7476*1 
I>7.7> 

5*7474* 
5*7475* 

mwen 

5*7479* 



:'.-/■■;■■, 

$*T492* 
SIHMS-H 



S*74«* 
5*7497* 

sumiwi 

if) 74 MTU 
M741DW 
SNMMSN 
5*7412.1 N 
S*7fl22N 
BP4ttW 
5*Ti1J5N 

5*74132* 
s*7il»* 

SA74I42* 
SH74143K 
5*74.1 44H 
5*74 145* 
£N74|47N 
5*.*414BN 
&H74I10H 
SNMI51N 
SW4E3JN 

pgnitaH 

SH74154* 

':'.."' i ;■:■'. 

5*74 IHN 
SN74157H 



C/MOS 



CO4043 
O>4044 

£040*4 



ISO 

135 



CD405CI 

CD40SI 1.11 

CD4KJ Ml 

CBW56 295 

axua QPJ 

G04OH i« 



74C00 



MCS4 
7400 
MEM 
74C9S 
74a07 
7*0151 
7*1*1 
74Ct57 
7+tlH 

^4jrj^ 



2.H 

aoa 

ZL1S 
2 49 

7 49 



LINEAR 



1 2S 



UHit3K-Z4 
LWMDM 
LM344TT-I 

LM343T-9 1.8 

LMJ40T.12 1.24 

IMHOT-i-S IS 

LM34QT-1I 1 & 

LH34QT-24 i.2s 
ICQ 



LMlftN 
LM373N 
IM377H 



W5MT 

«J54ft 
NE544* 
WE550H 
HE5MV 

NE5UN 
NEMOS 

NE5K9 

NESfcfcK 

NEHUN 

i,[:.'.rv.ii 

*£S7»i 

IHTOXW-H 



139 

Mi 

4.0Q 
IB 
« 
l.» 

i.re 

SCO 
SOD 
4 95 

3. 95 
EM 



74LS00TTL 

74154J ■ 

74iLSJ1 a 

74LSA4 » 

74LSS4 a 

74LS71 il 

J**M 4i 

74475 » 

74S7J 45 

741S7I 41 

?4LS*J H 

74U« 13 

741SK 45 

ML59CI "/* 

741SSt 75 

74UO .75 

74(595 PI 

74LS« IIS 

74LS107 45 

74LSJQS .4$ 

74UH1J .41 

741S12J 1 25 

74U123 m 

74L&132 W 

74441 H 49 



W!^ 



■mmi 

»741BtH 

W741SW 

5N741WN 

HM1MN 

SN74H7H 
SW74170H 
SN741X3H 
SN7417W 
SK74174N 
5W74175N 

SN7417TN 
5N7417W 
SN741IOH 
SN741HN 
5NJ41UH 
MniMM 

mHim 

SNM:l*> 

in;4-.soh 
m;4ijim 
SHN1IH 



H741H4 

SfTilflftfl. 
SH74tW 

SM7<1»rK 
SH74IMH 
MT41MI 

SH745JB 
£N74H(N 
3W7*279N 
SN747HH 
SN74»4N 
5^7435*1 
SN74J6W 
SH74 3MN 
5N74M7N 
^74364N 

SH74.1SW 



ccaj;; 




74C1D 

MCtW 

74C1JI 
74C1J3 
7401*5 
74O02 
7*CKJ 
7*C925 
MC9» 

iv.y, 

A6C97 



Mi 

t4J 

1^1 



■ as 



1M71M 
1M711K 
LUT2-JH4I 
LM731H 
LU739N 
L«r4iCH,H 
LM741-14V 
■ MM.lv 
LH74W.H 
LH111EN 
LM14MCNH LB 
MCL4SH 1 Vi 
UC14I0N IBS 
1U14WN 95 

LM1U6V ITS 
HC1741S47 3M 

im\m t.*5 

UCSITN 3S5 
11I30S3N 1 SO 
LMM5N 1 41 



1.3S 



LM7J.45M 

7H51CN 

7S4S2CH 

7M53U 

75454CH 

7S4I1CH 

754EKN 

?5**3*l 

7S4A4CN 

HC413C 

RC*1Et 

fi&KW 

RW19S 



74141 St 
74L41S1 
74LS15& 
T4I415? 
74A51« 
74141*1 
74LSl« 
7U4tD 
74Li1« 
74LSt75 
74151(1 
74t5i90 
74L5I91 
74LSltI 
74141 M 
74L51W 
7IL51B5 
74142U 
74(4357 
7414S5I 
74L42U 
74I4179 
74LSK7 
MI43» 
71LSB7P 



QCromemca 
i r, c o r p a t a E wd 




..UUIHBflf 

OSBflBJtjEBCWfl 

Cromtmco'i EK BVTESAVER* nrd prAvMtt 
■ buiii'in pf&B*ammw far thi popular 2708 
PROMlfld hil Urn cls:jtiiy far i full 3Kbylts.c-! 
PROM mimo*y TtorarjE. Thi BYTESAVER* II 
ilia olftri g numbir of niw ItjTurci Including 
canvinlvnt switch HleclJan qf band idoVra 
ind Crpmimtfl'j powtrfvl mrmorY bink 
n\a\\oR. Thi BYTESAVEH* II ii immbltd 
and tested IMadil JIKBSWp lDrS3<5. 



8K 
Bytesaverll 

M»mory Cupceity: HK byros 

Wemojy Typ*- 270S PROM or tqutnlanl 

Mtmo-rv Acc*m Tina: 4W njnciweonJi 

Wilt STKtlil 2MHi: n^ng rvqgirid 

Wait SUMI at 4MHz: Qinir pv mjchiini Cyclfl 

Bui: S-tOO 

Poifrtf flAqUinmnh^ *8V » 0.8A 

*1BV 8>0j4A 
- 1 BV * 0.2A 
Op4fftt»ng E hi irfinrTMnl : D Hfi'C 



8 KBS-W. ....$245.00 



DISCRETE LEDS 

.200' 111 

xcssan nd 5/si 

SCf«Y H« «1 
XCSUC dHI 4«1 

2!<i at. 

KCKB lid 5«! 

SCJJS gnm <.tl 

sew dim ** 

.ITU" ill. 

Mvite »d Mi 

.MS- Hi. 

MVSO ml C'll 

INFRA-REP LEC 

Irt-KTM-il/IS" rut 
Ml 




DISPLAY LEOS 



TIMF.XT1001 

innnncmnruotscuT 

CUU5II 

FtELU EFFECT 



r;: 



88*88 



4 OIQIT - S ,a CHARACTHAS 
THREE ENUNCIATOnS 

700" X 1,30" PACKAGE 

iNCLtibEa connector 
TlOOITrininirurrt S75S 

nuulARiffKlrvi 1.25 



rouwiTT 

1 i 7 Cw V, 



Cvnmon A.t9d« 'gram 



2 95 HLM67M 

4 95 HU t7*P 

IS UrVl G fK 

195 IIAMflTU Cvrnm rVwH-r*J 



6 1 



Qanriion ClfflOdl-ntf 



■i -MO 
N4«I0 
N4440 

H47IQ 
r.4730 

N4740 




Conrnwi dinofti '(id 



Catvnon jm>jt'0rwi £ 1 



Otftwi Cffwli-BrV9t ± 1 560 

CcmwiA-tth-fjransfl 560 

Cvmon CiiHtt -CHngt 5H 



IUNOT 

DLTOl Cxtuikq Anod>>nNj ■ 1 

DL704 

TJL707 

K7H 

DL741 

DL7« Oywnon JLi4^ m) - I 

CL74J 

DL74S 

0L750 ta™ione«Sw*i-na 

DL1H GDrrytiDfl C»*i«l* r« 

FNCrrO C*Tirr»n CjiINkH 

FND3SS Common CwnA I 1 

FHD3» COiWrWrtCWTOJi 

FNDSOJ C&TXIW Ci'htowFNDHS/i 

FNC M7 Conmsn taodt i.fHDa I C-l 

5083-77M C»V»W AWdr>*d 

HDSf-S*DO C&rnrwiAnMi-'wl 

HBSPS40J Camrafl CjUwdt nd 

50K-7JW 4 J 7 >j! hDri-AHDP 

5CK-73E7 4i7 5jl DigtEHJIDf 

502-7X4 0HrnngttciiirjelH(2l) 

508^7340 4»75fll r 



UX> IBM 

HO 19.95 

*m ism 

aa 22.50 



RCA LINEAR 



CAJ013T 
CATffiir 

CU035T 

ttmm 



2 15 CASOHft 2 00 

2 54 U30UN 1 H 

ill CU09H 175 

* 30 CAllXrT 1.39 

3-"i W!i-]i IS 

12* CU1MT 1JS 

Si CA34MH 59 
MB 



CALCULATDH 

CHiPS/DRJVEflS 

HOTS p» 



CLOCK CHIPS 



CT7DOI 



5 IS 



MOTOROLA 

UC14GSL7 U 95 

UC140UJ 175 

UC143H 2.H 

UC3022F 2IG 

UCJM1P 35Q 

Ht401«i7«Jt) 7 50 

UC4G24P 3 95 

HC404QP 195 

MGJiW4P J 50 



lOftiW* 
i4pnWW 

Itp-iWW 



IC SOLQERTASL — LOW PROFILE |TINJ SOCKHS 
H-49 Efl-lDfl 1.J4 

22 pn LP I -37 
24|i*iLP .31 
atpinlP 45 

» SP LDERTAfL 5T AHQ fl flQ (T IN] «P*^ H 

■■■ ^^^M » pm sr » .» 

» MjwiST I.M 

« ■"■' «piilBT 1.st 

! SDLDERTAI L STANDARD 1 00 L G I 

24p4nSd > 73 

apfciSG MA 

36C*SG IB 

+3>iK 1-74 

22 Pin WW i B 
24 9-1 WW 106 

awkwi i '■■ 

K?n WW ISI 

40 pin WW 1.75 



WIRE WRAP SOCKETS 
(GOLD) LEVEL Ff 3 



1/4 WATT RESISTOR ASSORTMENTS -5% 



tQGHU q r>iu 1 5- r>iu n uhM ?,' Q"M 

?7 OAI jj DhU 39 [NiV 47 Qm ii r>iU 

uckm a am i»dhm i^gmm ikohu 

1RDHU 23QDHM 27U QHM 130 0«M m^U 

-tfDQrtti iHOWU 140 pHU 120 OHM tH 



].9» 



2.2K 



so pea $1.75 

sopct 1.75 

50 pes 1.75 

h pes 1 .75 

hpcs 1.75 

so Pet 1.75 

h pa 1 .75 
ASST, 8R lociudesResislor Assortments 1-7(350 PCS.) $9-95 ea. 



UK 
UN 



1.IX 
4.71. 



nm 



J.7* 



3,JM 
SfiU 



S10.W Mirv. Od» - U.S. Fundi Only Sp*c Sh«Tj - 25f 

Cilif. R*lkUr,t( Add 6% S*l« T«x 19B0 Catalog Avjilabte 

Pa parj* - Add EK pliiiS 1 Lnnj rmnem i II dnlrid " 



~Stnd4l^i1smp 






■ji^. 5 N»ntn 



PHONE 

ORDERS 

WELCOME 

[■115)592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

13B5 SHOREWAY ROAD, BELMONT, CA 9AO02 

ADVERTISED PRICES GOOD THRU FEBRUARY 



AV44109 
AV4420D 
Ar-5*0O 

AV*Sj| 



TELEPHONE.'Xl-YBOflRO CHIPS 

Pulh Button T#l»phOriB Dlillar 
BiP*r!Pfy Duller 
CMOS ClocK Generator 
Keyboard En<»du (99 kWIJ 
Keyooard rnc.i>dir- 15 ^cyij 
KeybQjird Cncodar (!G heyij 
Kty&oerd Encoder (20 k*yi| 



U4.«l 



11.95 
Li.« 





ICM CHIPS 




ICM7MS 


CMOS PIWUOI liTOK 


24.9S 


rCM?!K 


CMOS UD S!Dp*j|-Ji.'TiT*r 


19.9$ 


ICM7307 


DldUof Cantrolkr 


7.!0 


KU7JM 


$MA DKtdt CnuiMr 


19.99 


:i;.-':'-) 


Ckldc Gci-wraEDr 


S95 



NMOS READ ONLY MEMORIES 

MCM557I 1M X 9 I 7 ASCII SISTlid wWv Gink 11.SO 

MO,1E!7< ■.» X 9 X 7 M>C| SfWSOl S P.Hurei 13 SO 

MCttSSra I2» X 9 X 7 IWJ CwtrH Oil). Ssi 13.50 



TLD7JCN 

TL49«CN 

tUHCP 

11 CM 

9SH90 

1M3 

UKDI»CI 

DsamcH 

•IL?C5 
MUSSK! 
HWS330 
LC110 11- 
MClMilP 



MISCELUNEOUS 

Oai Ln IkH M-M Og Amu 
Sufldwj FUoubtot 
Smpk Swudwog FUguUbf 
MWtlO'll hi»i*r 
Mi-SihM Otndl ID/11 PrMaUt 
Photo-Dj1ir|f1«i 0pto-IM1«j3r 



2.49 
4.41 
1.75 

19.95 
11.95 
j.95 
17.59 
J.7! 
■IT rm nwn imfitij w/inttg. l&jc cfiip ID. 95 
TV Camtn Swt Gmntor 14 .95 

<H Nil DM Logic Blodi [Sp« nl ) 3.95 

5H DW M> CDIHMK S« 2S.DD/M 

3^ Dg A'O CwvBfllf 13. Si 



T« Oottvt Ftu. GwwrjEor 
5Mnj J-phlM MOS dkXt *Mr 



UIHONIX ISO-LIT 1 

Pinna TrvitlstDr Opts-lHMsr 
ISllw B HC7 ! or 4N75I 

<)9; each 



SN 71477 

SOUND GEHFRATOn 
GmantM Gompta Sounds 
Low Power - Progra.TinuSfc 

$3.95 eacii 



TV GAME CHIP AND CRYSTAL 

AY.3-85WI-1 IKf 2.01 HH7 CiYStl/ (Ol* 5 C^SUI _ __ , 

inc-'udf^ scare disg<rf . C E'n^= anH Hied MflkB. (tc. 7. 95 /SBt 



KAIB 

XR210 

Xit215 

XR33D 

XP.-L555 

XR555 

JR5» 

(F15S7CP 

IRStTCT 

XR1310P 

XHItUCK 315 

XF114&0 1.95 

miiw i.o5 



$1.40 

4.40 
4.40 
1.55 

I.M 
39 

.99 
.99 
1.25 
1.95 



EXAR 



JE220&KEI 19 ft 

KR1B0Q 3.20 

W2206 440 

XA2207 3.85 

XR220B 5.20 

KR2209 1.75 

XRZ211 9-24 

XR22T2 4.3$ 

2CR2J40 3,« 



KR2242CP 1.50 
XR2254 4,25 



XR2SSS 

XR3567 
Xfl3403 
XR41» 
K4M151 

>n.4i:4 

KR4MB 
XR4212 
XFS45M 

XR4HJ 
XM741 



3.20 
Z.M 
1 ZS 

1 ?5 

5W 

i |fi 

3.&0 
t« 

.73 

i i& 
1 47 



DIODES 
nun v 



1H74B 
IHT51 

HUH 

fpfTsa 

1pf754 
1W757 
1r4T» 
IrflSft 
IH9H 

imm 

1N5234 
1N52H 
1N5ZH 
TtTS242 
1M5345 
lh4» 

ifhu 

1H4ISA 



M Pft 1 JUUP 



471 W 
'•I DC 
4M.OD 
4/1 .CJO 
4 -■■ CO 
4/1 .00 
4/1 .60 
4-1 K 



fi-IBO 
6.1 CO 
S-'l CO 



T1FE VOiTI ■ 

1H44K 100 PtV 1 AMP 

IrMDOa 2WF9V1AUP 

1N4C04 4ffiPrVtAllf a 

1M4DQ5 Wa-PrVlAMP 

1N4CCH ICO PN I AMP 

IN.(«r IMOPTVIJUIP 
1H3HB 50 200* 
1H4141 75 iftti 

11*4154 35 1*n 

■mm 5 1 i- 

1H4744 3 E 1» 

tMns s? iw 

1RM7X H 1* 
1M4T31 1.2 i* 

1N4742 t2 1* 

1H4744 IS l« 

1W11H H PWJIJiJW 

INilU tGDP1V35AMP 

1M1IM 150P1V^UIP 

1N1195 TOOPTVaSUV 

PNlItt 4C0P1V35AUP 



12:1 m 
10/1.00 
!C'I DO 
!.::.■; 
Art .00 
15 I DO 
1271 tt 



ton 



SCR AND FW BFIIDGE RECTIFIERS 

G3SO ISA « 400V 5CR(2H1I49J ||.H 

--- « 35A |> GOOV SCR 1 

2N232I I ea- :<iv sen JO 

UOA 910-1 IZA ... 5W FW BflCSE REO. | « 

MPAIOM T2A49 200V PAf RIDGE KC 1*5 



rAPSAft 

UP&iUB 
TBB7 



4WID 

4DB73: 

-M91B 

2M2SI9A 

2N2221A 

2N72KA 

WH22J Pti 

2M2»9A 

NVt3M 

:■.. T* 

2K2900 

JN3907 

Ptf2»7 Pv 

2W92S 

ujtam 

:>i»53 



WJOISsTlriS 



5/1 .OS 
4/100 
fi/1.00 



I.7S 
4/100 

2iin 

4/1JB 

57100 
7/100 

4/1 .DO 

Sjioo 

4rt00 
* ! K 
S/'lCO 
7/105 
5/1.00 
125 
LTliU 



2K30S3 
MJE3055 

2U309 
FW5B7 
WE54B 

PNI&fl 

inaistA 

UPSJ702 

wmm 

2*3705 



2KJ707 
2113711 
2JH724A 
?K3725A 

JN377? 
2H3023: 
JH39QT1 



CAPACITOR 




17 pi 

100 pi 
220 91 
470 91 

DOlmr 
00» 

DH77nl 
01 Hlf 

i/agv 

15735V 
2£<3SV 

»3S¥ 
I7/3SV 
GUSV 

lCL'IflV 



*7/S0V 

IOtSOV 

3440V 
UfSi 

10.SSV 
1040V 
22/2SV 

tt.-Vti 

4,*fTSV 

42/SOV 

100725V 

10O/5OV 

2VM5V 

22O-50V 

4T0.'2SV 

16CC'15Y 

DO t.v 



M 04 01 .DOldii 
« .04 Q3 C^.Vf 
U 04 E9 CV 
K W Ol d?:„f 

OS Ji Oi -HIiuF 

.05 vi .015 .loiT 

1H VOLT HnjlA FILM UFACf 

12 .10 07 022tnr 

.12 10 07 Q47m( 
12 10 07 l-ii 

12 10 02 22nif 
+20% OfftlO 7AH1AIUH HStXrOl 

I J3 17 l s«V 
.17 



CORNER! 

■ft Wl 1 



2J 



J lOBf ,35 41 

a S 17 34/25V .36 41 

» 2T I" 4.7r«V ,33 .3 

:S 71 17 4(7SV .49 4S 

29 23 17 15V25V ^ 4H 

Si 23 17 23V1A' "S -M 

MXHTUW 41UMHVM ILKTFftYTX CAFiTJIOM 
lliei lUdWlanM 

■9 13 .10 47/73Y 15 ,13 

■9 14 .11 .47/5W II H 

14 17 09 : B.IFi" 15 15 

19 13 .10 ! D-:SV II 14 

■5 13 10 1.0.50.' II .14 

II 14 12 4 7,11V IS 13 

17 IS 12 4 7/ZSY 15 13 

24 a ,11 47/Wr l| ,14 
-IB 17 15 ID719V 14 J2 

25 .21 If \-bfH?i 13 13 
24 -20 || io, KM Ifi 14 
3S -30 2t 4J.HW 24 21 

.32 21 .23 !i» -tv 19 .15 

.45 .41 :: 100.25V .24 .20 

33 29 27 10040V 39 JO 

.55 SO 45 22ailV 23 1? 

70 42 55 47Q.23U 31 29 



m 

CD 
DO 

c 
> 

< 
to 

s 



CIRCLE 19 ON FREE INFORMATION CARD 



SEND FOR FREE CATALOG 
THIS MONTH'S SPECIALS 



COMPUTER GRADES 
FACTORY FRESH 



330.000 uf @ 5 VDC 

1 SO.OOQ uf @ 6 VDC 

63,000 uf @ 7 VDC 

7.000 uf ® 6 VDC 



Infill 

SI 75 
51 DO 

s as 



HOTRON 3 BLADE 
COOLING FANS 



' is 



t"jit 



• used but fully tested 

• 4-5/8 x 4-5/8 x 1 "A" 



Cat. Nt. 1 161 



ROTHON BISCUIT' FAN 

The only air moving 
device that fits inside a 
1 V rack panel mounted 
instrument. High perfor- 
mance and low noise 
level. 



Sg,s 



*&/ 



TERMS: Add Postage 
MINIMUM ORDER; S10.00 

Mastercharge and Visa accepted. 



P.O. Box 2361 R 
Woburn, MA 01 886 

TEK-EL Corp. 



F 



NEW RETAIL STORE 

27 GILL ST, WOBURN. MA 0180! 
Store & Warehouse open 9-5 Sat 9-1 
Tel 6l7-935-73?8 



CIRCLE 36 ON FREE INFORMATION CARD 



STEREO GRAPHIC EQUALIZER S PREAMP 
Octave-Band 50 hz to 12.800 18 CTS Slide controls 




Assembled 4 tesled S109.15 

No additional components necessary 

fori? VDC operation 

• American made 

•Glass epoxy Double si dfld p.l.h. circuit board 

■ALLEN BRADLEYType M conductive 

plastic volume control 

■Adjustable input sensitivity: .3V to 3V RMS 

(Bourns MFT Dual trimmer! 

■BIFET II Op amps: low noise, 13V(uS (TL074) 

• Bourns 2% Resistor networks 
■1 % Metal film resistors 
•instrument-type min. toggle switch 
(onoff-22 db mule) 

•2 accurate clipping lights; one on prearnp stage, 

oneonEOstage 

•Ail 3 LED'sare Hi-brightness types 

(omcd at 20mA DIFFUSED) 

•Wiring & mtg. Info included 
80WATT STEREO POWER AMPLIFIER 
Assembled & tested circuit board. 
Americanmade S67.89 (C I ass B S61 .90) 
Ready to mouni to heat sinks. Requires 27V 
split supply. 125W. 

• 40VWchB ohm Class AB • ,08% THD at 20 khz, 
lull power (.2% Class B) 

• Slew Rate 33WuS, low TIM ■ VI limiting 
POWER SUPPLY KIT FOR ABOVE 

I nc I u des 1 25 W x lmr r f i I te r cap s, 

rect, schemo S33.00 

Transformeronly £27,00 Sche m $1 .00 

NE541 80V Audio Power Driver S3.80 

TIP 31 A npn, Tl P 32A pnp 60V compl. drivers 

TIP35Anpn25A60Voutput S1.BS 

Tl P 36 A p n p comp It o above S1.73 

VARO 331X 100V 3A FAST HECOVERY rect 

MR 751 6A 50V rect $.83 

4700uF(35V filter (1.50 

The brightest LED! Stanley SBR 5531 

3mcd'20mAdiff S.55 

ALLEN BRADLEY type M Cond, plastic dual 

Aud. taper 100K, 1 cm cube 

3mm[i/a")shaftwimtg.hdw $3.75 

ALL PARTS PRIME, NO SURPLUS. 

MANY OTHER PARTS AVAILABLE. SEND S1.00 FDR 

FLYER (WE INCL. WITH ORDER). 

$10.00 MIN. ORDER 

ONEDAYSHPMT 24HOURORDER 

LINE (209) 577-4256 VISAJM.C. OB ELECTRONICS 

2131 STONE MODESTO. CA 95351 



$.51 



$.53 



CIRCLE 45 ON FREE INFORMATION CARD 



IQ 

Kconti 



ompuPro 



continues to deliver 



1 



NEW YEAR SPECIAL: 

16K DYNAMIC RAMs — 3/S64!! 

2SQ ru (4 MHz), 16* dynamic HAMs Expand nKsnpy in 
I TRS-W -land-H Eudy. Apple, new REt. Heath H89. rtc Add £3 
ipf 2dipshunlSp(uswsltiK1i0flfihirTBS-afl*t3pansjan Hunry... 
.qujrnvi arc hnuied il IWi special price. 



MEMORY! 

ChMH from unkll (ndoU Dymss zzzi p'c Wdtred in placci 

I aisambltd or toj-is qua \\tc undsr du" high-reiulnlJy CtnilKNl 

SyHim Cflmpononl (CSC| program |?TJ0 tour burn n, ctfrriSJVi lesCing 

■TTicdule jEpsKETienr ui event d1 tn\ua wiUim T y*ar of mrace dalei 





> i -. - 




, - 


g£ 


BK Emma" I1A 


S Iff) 


$149 


5179 


S!M 


16K EcDnDrjm IV 


$100 


S2ta 


$339 


$429 


ten Ecirnvrim VII*. IE 


S-Wrj 


SIsS 


$349 


$439 


24K Econoram YIIA.-Z4 


S ICC 


HIS 


$499 


5605 


ISK ten Kim IK- 16 


Dlfj Grp 


$314 


$379 


n/a 


3SK Etnin'.'M IX X 


rag Grp 


$559 


S639 


n/j 


3!K Ft gmnni % 


S-100 


SM5 


S469 


$799 


32K Enmotam XI 


SBC/BLC 


n/a 


nfa 


$!l)-it 


IBK Eniurim XIIIA-16 


5-100(11 


S349 


$419 


S5I9 


24K Etnnsr im XIIIA-24 


3-100(1) 


5463 


SS39 


S649 


32K EcMourn JHIIH-3J 


S-1KH1I 


$575 


S6S9 


$£49 


16K Econanm XIV 


? 100(21 


$299 


iijj 


am 


ISK F unarm) (V Ih 


i'3 ,-M 


$329 


IWi 


n7a 


32K Econor ini 11-12 


HB(3) 


$$99 


5729 


n/a 



Hi Cc«rflict« Wh*n wni i«(i f/LUna (t>MK* JUffei Uot pic | -kothj 

'" S^f" * iCJm,nfl ]ii ■ tSrr " "'••I S'"** *•«' 4»HHB1 •■ ■«■ 
lli BJ^a EHCI t:"'jp iB: rftTTntrg nfnorp HfjWiMMk ' 
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CIRCLE 40 ON FREE INFORMATION CARD 



BILLET ELECTBCHIC9 



P© (I@m_4©H244[H 



55 ^/ S*«*dE4facu "Kit si*.*s 

T h« SE-C f i $ It ccumpliili] kit I hai 
contllni sit Ih4 p.a'l= 1$ build a 
p'-0-ar.Tnma:>!e JOuntl tflcLli 
gsnBreior Pvmgned aragnd 
Eho now T«« Inilttiflnanti 
SnErS4?7 Sound Chip, the 
board prov>d» :mm..'. or MUNI 
DIP iwilches una (Hiii Co 
progrun v.r wioua com- 
binalu.ir.s of the SLPOlCllllEor. 
VCO NO-iBif Ota iihoi and 
Enrvfli-DpffCOihlrOlf AQUJtfOp 
Amp IC n Micd to implinrenl 
■n Ad|ulllbl>fl Puis* GenDra- 
"of L cvt?l Camipirilor pntf 
Mwllipk*)* Ot^illBtaf 1of BMflr 
mors wrjallility Thft JW i S" 
PC Board feaiuru a firaroiype 
*r«a lu alio* Eor uewt adrnjo 
CirCulley EH-lly pia-rjrjmnTicrJ 
la dupiitne Ejipioiioni. 
PhHor Gum. Si«m Trfttai, at 
almost an jnlinan numDsf -Ol 
olh*f laundi, Tr$* unis ri U B 
jnuinple o' appticaEHHH Tni 
low price knclud«i all parli, 
M-nwmOtt manuil. pr-Enjrairimina charts. aJiU detailM T-fitTT chip ap«:i- 
litalujm l-r nuni on a ■ftV batloiry (ncii inciudetll On board H0PMW amp 
win drrva a small ipaakar dir»criy or the un-iE ca-n or conoitctrt tpyour 
il-n'M wiin <ncfadibl« f«uMi" tSooaket no; mcludcfli 

TH77 CHIP IS INCLUDED. EXTRA Chips ».»5 EACH 
i S1IS.SS LESS SPEAKER ■! SATTERV 




From T.I. TLfl^Q BAR/DOT DHIVER )C, Onves 10 
LEP's with adjustable analog steps Unhls are 
cascadable yp to 1 j 1 00 steps) Drives LED's direct I/. 
Great for voltage, current, or audio displays. Simitar in 
fealures to LM3914 with specs and circuit notes. 



2.95 



&& 




NEW ITEMS 

LM31K6 (CA30461 Transistor Array .75 

RCA 40430 400V 6A TRIAC TO-66 TS 

CA308S RCA Transistor Array M 

MC143BR Power Op Amp/Driver SO 

1N414FJ Prime, full Lead 100/2.50 

LM3302 Quad Comparator.. i9 

2SC1S4S High Freq NPN TO-K 6/1.00 

MPS A20 NPN GEN PUR 8/1.00 



100 



XAN SUPER DIGITS 

.6" JUMBO LED 

7 SEGMENT 
RED 



990 



e3;8l>^ 



Twee 



6640 COMMON ANODE 

6920 COMMON CATHODE 
NOW A SUPER READOUT AT A SUPER BUY! These ore fad dry Treiti 
prime LliO readouls. not seconds- or r*jec!a as aalrf by oStiof* Comparrjour 
price and send for yount Today but n^rty true supply n limnftit 1 
SPECIFVi COMMON ANQPE OR CQMMDM CaTHOPE 



POTENTIOMETER ASSORTMENT 
TiIkoT new, panel mouni 3/fl" buahinc; pott ifi ymou I values Some dual 
m* with awilcnss. 
10 VM 



1/2W HESISTOfl ASSORTMENT 

A good mix ol S^-and 1DS xalu» in [»1h hiW.ttta and PC lead devices All 
new. ' :r-i cuahty 

1A551 I aPfl piece; 3.00 



SLIDE SWtTCH ASSORTMENT 

An ou tsl j-nd-ng bangain Includes miniaEura and standard sues and mulli- 
poarttonunili *U n«w Nrii quality. n9mab:fano , i*Ltcn« TryiOTiapKkand 
yeu"ll reorder more SPECIAL — Tj tec Jf ?0 [Assortmenlii 



PARTS 

301 QPJUIPILEJlBCMI S 

7H YBLT "Ed 10 LE-HD C*l 
'I3T4I IIT liniT T4I Ull OlF 3 
30 5ffl.> i-SVCOMPUTH 6M0t 
7a^l*EKI HPH GEk nHVOSf I 

ZH44D! PUP COHFLiPim I 

2NB0n P U T Irimt 
; « 3» fW AUTJI3 IC W. SP[ CS 
ml.!! DUU I HTM ItiViti 
TUb ¥3LT *EC IA l&V 

Ul OPTO IEOUT0II HHI &ir 
'KEBHl QUmciTtlipsflt 

DlOCi riDTICtrE] UHlLAIt 

T0W73 
MVI6fHJHlC*P mqoE iDPru 
IIMMJ- UJMVDiDCl I! 

T>P30 Til PHP PDWEI 3 

*BC135ir FM U QI5CIC 

■ K!i.t>"-i "I" H "laUll HUMIEIID 



iEDS 



«IIDIUH :i i f'i"j 
MEDIUM GRN OH I'EL'.DW 



.15 
.1ft 



7 WATT AUDIO AfcfF KIT 

SHALL SMGK rtTH'D -C AND 

COMPDHENTS fit ON A T % 3" K 
IQARQ iHCluCrD RUNS DH 1 2 VDC 
GREAT FOR ANT PRDJECTIHAT KEEDS 
All IhtlPf NSIVF AMP L£SS THAN 3*. 
THD ■> 5 WATTS CDMPATEIL E WIlH 
SE-OI SQUAD Kit 



$$.95 



«• DIGIT AUTO/VAN CLOCK 

* LAflQE s CHfcnACTinSlLFCli 

* O: . A" " l HAL TlMEBASE 

* *'.*■■».' a --.f -:■-.-[ snioht . 
» HOifsr rn TtBrun e «\ 

a- I «• tO AlEIMDlI «4V 

* W "»• » 1 

■ Ctlh LID 1 AlAILO FC BOARDS 
$jl6>9S ^WPLETIKIT 



TJLTHAIONIC RILAT KIT 

iiivisiiLE piata wcrks like a photh 
ELrcmiG En us( up to n n apart 

COHPLITI KIT ALL PARTS 

$21.50 



Near ^ 




AY3-8910 PRQGRAMMABLE SOUND GENERATOR 

The AY3-B9 1 is a 4Q pin LSI chipwUhlhree oscillators, three 
amplitude controls, programmable noise generator, three 
mixers, an envelope generator, and three D/A converters that 
are controlled by 8 BIT WORDS. No external pots or caps 
required. This chip hooked to an & bit microprocessor chip or 
Buss f&OSO, Z60. 6800 etc} can be software controlled to 
produce almost any sound. It will play three note chords, make 
bangs, whistles, sirens, gunshots, explosions, bleets, whines, 
or grunts. In addition, it has provisions to control Its own 
memory chips with two 10 ports. The chip requires +5V @ 
75ma and a standard TTL clock oscillator A truly incredible 
circuit, 

$14.95 W Basic Spec Sheet (4 pages) 
60 page manual with S-100 interface instructions and 
several programming examples, $3.00 extra 



NPN HIGH VOLTAGE 2.00 

VCEO = 450 VDC IC = 3A (SA Peak) 
FOR TV HORIZONTAL SECTIONS; HIGH 
VOLTAGE REGULATORS 
REPLACES: ZN5D76. 2N5077, 2N583S. 2U56SS, 
BDY94. BUI26. 25C2121, 2N5S40. 2SC1046, 
2NMSB. TIP-SB ANn MANY OTHFHS 




NflClSB.': 



SEND CHECK M O. OR CHARGE CARD NO. 
PHONE OHDERS ACCEPTED ON 
VISA AMD MASTERCHARGE ONLY 

(214) 278-3553 

ADD Sit, FOR SHIPPING 
TX RES ADD 5% STATE SALES TAX 
FOREIGN ORDERS AOD 10* (EXCEPT CANADAI 
(20°i AIRMAIL) U S FUNDS ONLY 



Radio Shack -Your No. 1 Parts Place 

Low Prices and New Items Everv Dav! 




Low-Power 
Schottky ICs 

aT 49<* 

• 100% Prime 

« Guaranteed Specs 

Improved 5-volt logic devices use 
Schottky diode technology for 
minimum propagation delay and 
high speed at minimum power. 



Type 


Cat. No. 


ONLY 


?4tSO0 


276-1900 


.49 


74 IS 02 


276-1302 


.59 


74LS04 


276-1904 


,S9 


74LSC3 


276-1906 


.49 


74LSI0 


276-1910 


.59 


74LS13 


276-1911 


.99 


74LS20 


276-1912 


.59 


74LSS7 


276-1913 


.59 


74LS30 


276-1914 


.59 


74LS32 


276-1915 


.69 


74LS47 


276-1916 


1.29 


74LS51 


276-1917 


.59 


74LS73 


276-1918 


.69 


74LS74 


276-1919 


.69 


74LS75 


276-1920 


.99 


74LS76 


276-1921 


.79 


74LSB5 


276-1922 


1.29 


74LS90 


276-1923 


.99 


.'-11 S3; 


276-1924 


.99 


74LS93 


276-1925 


.99 


74LS123 


276-1926 


1.19 


74LS132 


276-1927 


.99 


74LS151 


276-1929 


.99 


74LS157 


276-1930 


1.19 


74LS161 


276-1931 


1.49 


74LS164 


276-1932 


1.49 


74L5175 


276-1934 


1.19 


74LS192 


276-1935 


1.49 


74LS193 


276-1936 


1.49 


74LS194 


276-1937 


1.49 


74LS196 


276-1938 


1.S9 


74LS367 


276-1835 


1.19 


74LS3K 


276-1836 


1.19 


MLS37S; 


276-1943 


2.39 


74L5374 


276-1944 


2.39 



4000-Series CMOS ICs 



Typo 


Cat. No. 


EACH 


4001 


276 2-ii: ; 


-69 


4011 


276-2411 


.69 


4012 


276-2412 


.79 


4013 


276-2413 


.99 


4017 


276-2417 


1.69 


4020 


276-2420 


1.69 


4021 


276-2421 


1.69 


4023 


276-2423 


.69 


4027 


276-2427 


.99 


4028 


276-2428 


1.29 


4046 


276-2446 


1.89 


4511 


276-2447 


1.69 


4049 


276-2449 


.79 


4050 


276-2450 


.79 


4061 


276-2451 


1.49 


4066 


276-2466 


1.39 


4070 


276-2470 


.79 


4518 


276-2490 


1.49 


4S43 


276-2491 


1.W 



All Prime from Major Semi- 
conductor Manufacturers. 
Specs and Pin Out Diagram 
Included with Each Device. 



NEW! Rectangular 
LED Lamps 




Pkg, of 2 



Kith-brightness. Can be slacked vertically or 

horizontally Max forward current; 30 mA. 
Typical toward voltage: 2.5. 

276-070. Red 2*9{ 

276-071. Green 2<99t 

276-072. Yellow. 2'99v 



NEW! Pair of LED Digits 
-198 



^ 



Ttiese 10mm 7-segment, red displays are 
ideal low-eosi readouts for any prDiecls. For 
multiplexed or direct drive Max. forward 
current: 45mA 'segment. 
Common Anode. 276-1643 . ... 2/1. 99 
Common Calhode. 276-1644 2/1.98 



LED Bar/Dot Display 
Driver 



ffifij^ 



149 



LH3914N. Features 10 adiuslable analog 
sleps, bar or dot display mode. Current- 
regulaled LED ouputs. 8 to 25VDC supply. 

18-pin DIP 276-1707 J.«9 

LM3915N. As above but witb 3 dS log sleps. 
276-1768 3.49 



Unique LEDs 




Si Tri-Coinr. Displays red. green, yellow. 
Uniform light culpul o 1 0.6 mod. Forward 
vollage. 2.2VDC. Max. current: 25mA. Tl-fci 

case style. 

276-035 1,39 

II Red Flaslier. Operates directly (ram 
5VDC power source. Pulse rale: 3 Hz. Max. 
current 20 mA at 5VDC. 
276-036 1.29 



NEW! Silicon Solar Cells 

I 5* #) 

High Efficiency 

Convert light to electrical power. All deliver 
0.45V at rated current. Use several in series' 
parallel tor higher voltages or current. 
276-122. Vi 3" cell. Bated 500 mA 5.99 
276-123. Full 3" cell. Rated 1 amp . 8.99 



NEW! Oscillator/ 
Divider IC 



169 



CMOS IC with 17 binary divide i stages 
produces a' highly stable 60 Hz square wave 
Uses a TV 3.58 MHz crystal reference. Very 
low power operation over wide 3-15V0C 
range. 8-pin DIP. 

276-1769 2.6S 

3.58 MHi Crystal 2.99 




Hall-Effect Sensors 



10 Assorted Mini Reed 
Switches 




Hermetically sealed. Gold-plated contacts 
close when magnetic field is present. 
Includes, mini a.nd micro types. 

275-181D Ptg. of 10,1.99 



12/24-Hr. LCD 
Clock Module 



19 



95 




Actual Size 

24-Hour Alarm 
Shows Time DaY- Date 

Complete clock module — just add switches and batteryl 0.25" 
LCD display has built-in backlight, alarm set. PM and snooze 
indicators. Operates up to a year on single 1 .5V battery. Accu- 
racy: * 1 3 seconds per month 277-1 005 1 9.95 



^ 1 98 SI 



Open-Collector Output 

Detects magnetic fields electronically. 750 
gauss "on' threshold. Constant amplitude 
independent of frequency Similar to type 
ULN3006. Ideal fortachs. position sensing, 
pulse counting. 5 to 16V supply. TO-92 
case. With data. 
276-1846 Pkg. of 3,'1.98 



Permanent 
Magnet Motors 




Pkg. of 2 



Up to 10,000 RPM at no load. Long 
leads for easy hook-up. Motor is 
VAM". Shaft, foxM". 
273-206 2(930 



Top Octave Synthesizer IC 



NEW 
6" 



' <0 



S5D240. PMOS oscillator Irequency divider chip generates 13 equal- 
tempered notes from C«to Cj to form the heart of any electronic 
keyboard instrument CMOS compatible square wave outputs have 
50% duty cycle for driving additional dividers or voice fillers. 
Operates from single supply from 11 la 16 volts 16-pin DIP 
278-1790 6,99 



MC14553 3-Digit 
BCD Counter IC 



199 



4" Cooling Fan 



CMOS chip replaces over 8 separate ICs In 

a digital display circuit. Input pulse shaping. 

Master reset pin. 1 6-pin DIP. 

276-2498 2.99 



12 



95 



RAM Memory ICs 049 

Low As *fc 
2102 1024 s 1 Array, low-cmt sialic memory chip. 
IB-pin OIP, Buy e and savel 
275-2501 2.40 El. Of «,'14.9S 

21 HL 1024 1 4 Amy. NMOS static HAM. IB-pin 
DIP 276-2504 10.99 




Dual Analog Delay IC 



10 



95 



Super 
Quiet 
Operation 

Ideal for cooling power supplies, microcomputers, hi-fi 
and Ham gear. Delivers up to 70 CFM. Diecast ven- 
turi. U.L recognized motor. For 120VAC, 60 Hz. 
273-241 12.93 



^W 



Continuously Variable - 
Many Audio 
Applications 

SAD1024A. '"Bucket Brigade" device has 2 separate 512-slage shift 
registers which can be used independently or m combination. 
Provides continuously vanable electronic delay lor complex audio 
signals lo create reverb, echo, phase shift, chorus and vibrato effects. 
Reliable NMOS design operates from single supply Witfi applacahons 
circuits and data. 16-pin OIP 276-1761 19.95 



WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 



► Radio /hack 

A DIVISION OF TANDY CORPORATION ■ FORT WOHTH, TEXAS 7610Z 
OVER 7000 LOCATIONS IN 40 COUNTRIES 
CIRCLE 10 ON FREE INFORMATION CARD 
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CFR 

Associates, Inc. 

New1on,fv.H.03E5B 



a MILESTONE 
PRINTER OFFER!!! 



p 

R 

I 

¥ 

E 

R 

.^DIABLO 'Hytype' Daisy Wheel 

• KSR TERMINALS 

• 

P 
R 
I 

N 
T 
E 
R 
$ 




P 
R 

i 

E 

R 
S 



F&atunng. 

• ASCII RS-232C I/O 

• 110.1 15 & 300 Baud 

• 10, 15, &3GCPS 

• Dusl 10 & 12 Pitch 

• Plotter Capability 

• Many more exciting 
features 

These used, cleaned and refurbished Daisy Wheel 
Terminals feature Ihe FAMED DIABLO ■■HVTVPE" 
Daisy Wheel Prinler with its multitude of capabili- 
ties, Includes 1/60" horrz. & 1/48" vertical spacing 
in the "PLOT" mode. 

Limited Offer Speehl Price 

6Wj.*1 750.00 

WHILE THEY LAST!!! 

We Also Offer Many 

Types of "SELECTRIC"* 

Printers: ASR, RO and More. 



For Example: 

Receive only. BCD Coded "Seleclnc" with Pinfeed Platen 
and Dan As-rs used Model i960 

Only * 1 Oa.00 each!! 



'Trademark o1 Inrernal.onal Business Machines 

Write or Call tor our Special 

PRINTER FLYER 

(603)382-5178 

• Mastercharge and VISA accepted 

• Phone Orders Are Welcome 

• Prices may not include shipping & handling 

PRINTERS PRINTERS.... 

CIRCLE 41 ON FREE INFORMATION CARD 



AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered. Burning, Cutting, Bine. Pistol, 
Pocket, See in Dark— Shotgun Directional Mike — 
Unsc ramblers — Giant Tesra — Slunwand— TV Disrupt- 
er — Energy Producing, Surveillance, Detection, Elec- 
trifying, Ultrasonic, CB, Auto and Mech. Devices. Hun- 
dreds Mora— All New Plus INFO UNLTD PARTS SER- 
VICE. Catalog $1. Information Unlimited, Dapl. RS Box 
716 Amhtrai, H.H, 03031. 



FOR SALE 



RADIO & TV tubes 36tj each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog, CORNELL, 4217-E University, San 
Diego, Calif. 92105 

NAME brand test equipment. Guaranteed dis- 
counts up to 50%. Free catalog. SALEN ELEC- 
TRONICS, Box 82-M, Skokte, IL 60077 

PRINTED -circuit boards, reasonable. Also, art- 
work, prototypes, designs, fabrication and test- 
ing, MICROCON INC, Box 43, Glenview, IL 60025 

AUDIO noise reduction kit — 318 silencer for 
tapes, records. FM. Free brochure. LOGICAL 
SYSTEMS, 3314 "H" St., Vancouver, Washington 
98663. 

SCANNER/monftor accessories— kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1R, Canon, GA 30520 

FREE catalog, IC's, LED's, semi's, parts, CORO- 
NET ELECTRONICS, B49A Notre Dame W., Mon- 
treal, Que,, Canada H3C 1H8. U.S. inquiries. 

RECONDITIONED test equipment. $1,00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel. San Pablo, CA 94805 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 
Postcard Will do. Barta-RE-Z, Box 248, 
Walnut Creek, CA 94597. 



HAMS, CBert, SWL»— eight character morse-A- 
word morse code reader; RTTY reader. Decodes 
signals off the air. Send for details. MICROCRAFT 
CORPORATION, Box 513H, Thiensville, Wl 53092 
-I.414-341-8144. 

OSI cha I ten ger 1 P-Superboard 1 1 90-page st t^- by- 
step programming manual. SE.95 +$1.00 P&H. 
TIS, Box 921 RE, Los Alamos. MM 87544 

SATELLITE Television — movies, sports, etc. Build 
or buy your own Earth Station. Send S3. 00 for 
information. SATELLITE TELEVISION, Box 140, 
Oxford. NY 13830 

TEST equipment, new and used. Catalog $1.00. 
PTI, Box 8756, White Bear Lake. MN 551 10 



PICTURE TUBE MACHINE 
Wt buy and Mil NEW and USED CRT 
rebuilding machinery. COMPLETE 
TRAINING) Buy with CONFIDENCE Iron 
the ORIGINAL MFGR. 
For complete delarls send name, address. 
tip la' 

LAKESIDE INDUSTRIES 
4071 N. Elston Avenue 
Chicago, 111. 60618 
Phone: 312-5836565 



! 



EAVESDROPPING countermeasures report ex- 
plains wiretapping, "bugging" defenses, $8.00. 
Sample, $1.00. COUNTERTECH, Box 5723. Be- 
thesda. MD 20014 

CARBIDE drills — Numbers 68 (.031), 65 (.035), 62 
(.038), 60 (.040), and 58 (.042)— All V. Inch shank. 
New. Two for $7.85. Each additional. $3.70<§. 
Postpaid. CM CIRCUITS, 22 Maple Avenue. Lack- 
awanna, NY 14218 

1802 simulator program for debugging without 
breakpoints and for learning machine language 
programming. Send S.A.S.E. for details: LARRY 
HAWKINS, 10410 Edgewafer Road, Louisville, KY 
40223 



Reese give generously to the 
American Heart Association. $ 

WE'RE FIGHTING FOR YOUR LIFE 



HOBBY WORLD 
ELECTRONICS 
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Order by Cat No 999 and type 


TWB HO, 


PBICt 


riff no, 


MIC 


| 7400 


.11 


74109 


J5 


7*01 


.11 


Mitt 


1.9E 


740:1 


,11 


74 IM 


1.25 


7403 


,11 


74111 


.15 


7404 


.14 


74112 


at 


740S 


.14 


74123 


49 


7*0* 


-11 


7413S 


.39 


7467 


.1* 


7413k 


44 


7400 


■19 


74130 


49 


7409 


-14 


74112 


M 


7410 


-H 


741 3*i 


.75 


"4.1 


-M 


74139 


19 


74.J 


-IS 


741*1 


■■■ 


7413 


,15 


74T41 


us 


?*H 


M 


74145 


,H 


7414 


.19 


7414* 


MS 


7417 


.1! 


741SO 


m 


7420 


.19 


74151 


4* 


7*a 


,79 


74153 


H 


74JJ 


,13 


?4lS4 


M 


742! 


IS 


741SS 


JS 


7414 


,3S 


74150 


T.12 


7430 


.19 


74157 


4S 


7432 


.25 


74 100 


*! 


741? 


.IS 


7410.1 


.79 


743* 


,15 


74102 


-19 


7m 


,J7 


■Mltl 


J9 


7440 


49 


741 M 


M 


7441 


JO 


7410* 


m 


7442 


49 


741U 


1 3) 


7441 


.59 


74170 


i H 




-19 


74173 


.14 


744S 


« 


74174 


11 




.44 


74175 


J9 




49 


74170 


.79 




49 


74177 


.74 




.19 


74179 


149 




,H 


74700 


,34 


74SJ 


,19 


74101 


13'J 




19 


74112 


MS 




,14 


741*4 


1-tl 




,31 


74115 


1.9J 


7471 


n 


74190 


i u 


I 7473 


.35 


74191 


US 


I 7474 


J9 


74191 


.-'. 


1 74?; 


.3* 


74191 


" 


1 747* 


JS 


74194 


-10 


1 7479 


4.7S 


74195 


49 


1 74.W- 


M 


741*6 


n 


1 7401 


.9* 


74197 


H 


1 7402 


.99 


7419* 


1.49 


1 7413 


,59 


74199 


I4v 


1 Ml? 


.09 


74221 


MS 


1 74M 


.15 


74351 


un 


1 7Ui 


1.75 


74373 


i ™ 


1 7410 


.19 


74271 


140 




,15 


74279 


Si 


1 WO 


.4} 


74291 


,45 


1 7493 


41 


74305 


M 


1 7494 


.79 


74304 


on 


1 7495 


.0* 


74374 


(1 


1 74H 


■45 


743U 


U 


1 74*7 


290 


74193 


3.25 


1 74tOO 


TiJl 


1T97 


1 ■ ■ 


I 74107 


J* 







74L$ 



Oidet by Cat No. 999 and Type 



74LJ00 
741501 
74I4H 
74L403 
74LSM 
741405 
74I4W 
'4II4W 
74LJ1B 

7<L*11 
741512 
741113 
74L514 
74U15 
741510 
741121 
'4LJ22 
■4LS?h 
741*37 
74L539 
741430 
741532 
741*33 
74LJ3? 
74L43B 
7414*0 
741443 
741447 
70I44S 
7<I451 
7414 S* 
741455 
4LS73 
7JL574 
74U75 
741476 
74LSB3 
741185- 
74 IS** 
741490 
741492 
741493 
741495 
741494 
7414107 
741*109 
7*1*112 
7414113 
7414114 
7JI4I22 
74 HI 33 
741,5124 
74 111 35 
74 Lllll. 
"■ -u*. ■!■;.■■ 
74LSl3i 
7414134 
74I4T45 
74141 SI 
74L11&J 

-.us.ni 

7414155 
7*1*1 56 



NO. 

74l4t 57 
7115-1 58 
741*160 
7414161 
7414163 
74L116) 
7*14164 
74L1165 
74141641 
74LS149 
7411170 
741*173 
7411174 
74 111 75 
7414111 
7414190 
7414193 
74LJ192 
7414193 
7414194 
74I4195 
741419* 
74L1197 
7414221 
74L1?40 
74L1241 
741174? 
74112*3 
7414244 
7411347 
741S2« 
7411351 
7415253 
7415357 
74r.«*l 
74LS359 

-u ■■;.■' .ii 

7415361 
741*360 
7414273 
7414275 
74I4?79 
74L1261 
74LK93 
74L1395 
741*29* 
7411365 
741*366 
7411317 
74L1369. 
741S373 
7411374 
7414377 
74LU7S 
74I43« 
74L1393 
74LH9S 
74L1399 
7414424 
741*6*3 
7414670 
4114 % 
Bill 97 



PRICE 
145 



i IOO i 312'UEI 

I OC A L I. OU r 1! Df V94 

(111, H4-02OO 



VOLTAGE 
REGULATORS 

Ortfer fey C*( rVo 999*rKr type 
T*(» frkt 



1M310KS 


S1.9C 


iMi;«i; 


1.90 


LM320K15 


1.» 


LM340KS 


t,7S 


IM-JIWlj 


1.75 


LM140K15 


1.75 


LM340Kia 


1.75 


700ST 


.99 


7S06T 


.99 


78121 


.99 


7S1ST 


.W 


781ST 


M 


7824T 


.99 


7MST 


1.10 


7*1 3T 


1.10 


791 5T 


1,10 



HOW TO ORDER 

Vku, 81 COD. ChJ»lf Mttn 
pk^t* iiKUtiip npiEitioji date 
r-:in i|;n |J' ni L. 'i lurtdi Grdri 
bf ptww flf fiuiL or aE «ue retail 
minimum DRDFR *1D pbrj.br 
EtKludl phont nuinbri and mi[ 
tiirxUmv yw* *'* ordttinj 
I.-. i m i'ti i v--. -. jl id Iriru lilt di>- 1..| 
tr,\ti rJjH:. SIIIPMhiC-: USA. 
>M *3.&t> F«f (he line 2 Uk. far 
flround Jdd 3*4 Tar iddl'E 16. fur 
tk mU 7M lor jddrl lb. fOll- 
(IC N; kii f*CB *dd i KB \m Einl 
1 llx, «K p*r irHfl lb. Air add 

*llMHf,r litMMK V,fc., fifh 

«ddf] lb. COD. $1 jddri. Guuih 

itil*^ uliita^Lioj. Eh 1 30 -ili.L 

M -■ :-i 'ii- n -. !-ir l. 1 '■,;■! 1|> 
tpflnllhlf llir I V |Mj Jc i |ShlC i I 

*nem Sihhe .irrjnt, tuhjf-c.i 1c. 

lUii'r uLi. Wt ffiHFlt tin- r.fjlll 

In I I <|.iin: 

Send for 

FREE CATAIOG 

Featuring; 

' '■■<-'■: >;•• ■■ Jf.j .•<:<■.:■ ■:.!■■ <.,•'■ 

dtivtl Untilfff. inttirjtfd eir- 

:■■■!■■ LEDh :-nii. ■:ri;.j-:l.r.-L 

bt»hi, i«ll«jft r cum t Celt. 

jilm nwF ind nun t* fh* Mlalrll 
mLmeafi ii Hi* kn*Ml pf.cn' 
CkcI* Chit rrid*t j*r-K* nuifiwi 

<N ptafWlTrttt I-;:-iSj> lit,- sr-.ir 



IHOME of SURPLUS RARRAINP 



ELECTRONIC SIJl?j3jaMA-3RKET 



f.u. bUA b19 - IDEPT R 2 ) LYNN FIELD, MASS. 01940 

Phone ordarr (6171 &32-2321J — Uia your Charge Card - Vln-MC-AE 
TERMS: Ada PoitarmNa. C.O.O.V- $10.00 Mlnlraam Orrlar 





POWER SUPPLY KIT 

We lapply 411 electrical and electranfc 
uarti, vou lupply labor t mechanical 
parta, laoli, & cate. 

f^', , JKL C,,ari,tr '2VDC. JOS, 20 Lbi . 
7C70005. . . . .r20A) . . . . $19 50 

Battery Charger IIVDC, ISA, IS Lbi 

ISW -~ ■ " ■ ■("*) 11*. 50 

tvi-Cad Battery Charger K:t, Super 
Buy! Up to 3SVOC, SOOMa 

Sh. Wl. 5 Loi. . . . 7CJOI*!. . . 16.00 
Loaic P.S. Kit. 5V. 1 A, Rn'ted . 16.00 
7C70267 

'.^."sSfik'ft'SS ' """"'"•• 

tMI «""'-- U4JI 



m 



19511 Business Center Dr. Dept. R2 Northridge, Ca. 91324 



r.mr.\ p ^ nw crpp FHPnRMiTinu men 



AM/FM-WIPX STEREO RECEIVE 
•CloM-rjut *p«ia1 *• watt* iRMSr^ 
ulunnul "Tap4 inpuU "Plifjno input* 
"Fully wired & ready to install in cab' 
inel or wall 'Cabinet available 'Just 
add spaakirrs to operate *4 channel/ 
quad outputs availablo 'Complete jax 
panel & many other extra*, L.P. was 
£199.95. IC/FET. Sh. Wt, 7 Its*. 
'1=1? wts 9X0538 S49.88 

0?= Bwti 9X0296 S39.3A 



3 WAY SPEAKER KIT S49,8S/pr 
Fjmous mfr. luii cabined not as*em bled 
but all routed, just "smap in' r groove* Si 
glue to get complete finiihed cabirmis. 
As ea*y ** 1.2,3. Try it *nd you will see. 
Wo Mil complete kit of two caijinat*,. 4 
itpeakors good for 35 Watt ERM&I. 
term in nil, ducted port, grill stuff,, a in- 
ttructionj. S'«e; 17"Wn10!4"Hx9JCt"D. 
2forS49.88 9AB0460 S49.8a/pr. 




10% OFF on AlL5R5^j? 




ELECTRONIC TtMER BOARD 
Microwave oven timer board - req'i 
3x8 twitch matrix. Make a 4 digit 
timer- runs on 1t&V &0Hi with data. 
Turn thing* en or off, up to 3-33 Ins. 
Sh. wi. 8 or. D9CS0434 S4.S8 

3forS12.88 D9CS0434 $12.88/3 



9' 'COMPUTER 
MONITOR (Conrad 
Mu*t bo rrfodifiad 
for tyne. with data 
used. L.F. $200.00- 
(rjreoii'phoschorr- 
Sli . wt. 25 lbs. Q TV 
LTD - 913B0154 
ONLY S33.B6.H1!. 

COMPUTER DESK [For abovol - 

$28.88.. .36" x 24" x 2B". 9220482 

ONLY $2888! 

KEYBOARD alio- 9130159 - $28.33 



P 




"AUTOMATIC RADIO" • SAVE S51.07I 

AM/FM CAR RADIOS 
Theia puch button radios with fr&nt/raar 
apaakar cantral 8c power antenna switch/ 
burglar alarm central ara camplataly built 
up in Japan, but to get i low custom rata 
the radio wai assembled in Japan lea dial 
a face plata & Pointer, Wa uupply stuff to 
put togethar ■ complate radio - ill In 
foam packed boxes from Japan. Made to 
sail fot $79,95 each - 
Sh. IV t. !2 Ibt. 9DS037E- S38.8S aa 

Car Stereos - 3-DS04U2 i49.6a 



Send for fflEE eifl. --visit our stores, 
177 Washington St., Paabody, MA, or 
Towns Oumpa 777 So. Willow St., 
next to Wgolco. Manotinlar, Nil , 



of over $10.00 from this ad I 



CIRCLE 47 ON FREE INFORMATION CARD 



Super Color S-1 DO Video Kit $99.95 

Expandable to 256 1 192 high resolution color 
graphics 6847 with all display modes computer 
controlled. Memory mapped. 1KRAM expanda- 
ble to 6K S-1O0 bus 1802. 8080. W65.Z80 etc 

Gremlin Color Video Kit $59.95 

32 x 16 alphaMumencs and grapliics; up to 8 
colors with 6847 chip: 1K RAM at EQOO, Plugs 
into Super EH 44 pin bus. Not expandable to high 
resolution Graphics. 



Ell II Adapter Kit $24.50 

Plugs into Elf II providing Super EH 44 and 50 pin 
bus plus S-1 00 bus expansion (With Super Ex- 
pansion). High and low address displays, state 
and mode LED s optional $11.00. 

1802 16K Dynamic RAM Kit $149. DO 

1B02/S-10Q expandable to 32K. Hidden refresh 
•"clocks up to 4 MHz w/no wait stales AMI. 16K 
RAM J 79. 00 



Quest Super Basic 

Quest, Die leader in inexpensive 1802 systems 
announces another Hist. Quest is [he first com- 
pany worldwide to ship a full size Basic tor 1802 
systems A complete function Super Basic by 
Ron Conker including floating point capability 
with scientific nolalion I number range t . 1 7P*), 
32 bit integer ±2 billion; Mufti dim arrays: String 
arrays; String manipulation: Cassette I/O. Save 
and load, Basic. Data and machine lanouage pro- 
grams; and over 75 Statements, Functions and 
Operators. 

Easily adaptable on most 1802 systems. He- 
quires 1:"K HAM minimum tor Basic and user 



programs. Cassette version in slock now. ROM 
versions coming soon with exchange privilege 
allowing some credit tor cassette version 
Super Basic on Cassette $40.00 

Tom Pltlman i 1902 Tiny Basic Source listing 
n dw a v a if a bl e . Fi nd ou I h ow Tom Pi ftm a n wrote 
Tiny Basic and how to get the most out ol II. 
Never offered before. $19.00 

S-tOO 4 -Slot Expansion $9.95 

Super Monitor VI. t Source Listing $15.00 
Coming Soon: Assembler, Editor, Disassem- 
bler, DA'AD, Super Sound /Music, EPHOM pro- 
grammer. 




RCA Cosmac Super Elf Computer $1 06.95 



Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
nts of the Super Elf for so little mo ney . The Super 
Elf is a small single board computer that does 
many big things It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory. Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays: Single step: Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; FuU documentation. 
The Super Elf includes a ROM monitor far pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in* 
eluded ,ii others ai the same price. Wilh SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and artier executing in- 
structions. Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1861 video graphics chip allows you to 
connecttoyour own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included lor writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 



A 24 key HEX keybo»nl includes 16 HEX keys 
plus \eti reset, run. watt, input, memory pro- 
tect, monitor select and single step Large, on 
hoard displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cants and a 50 pin connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for ill IC's are in- 
cluded in (he price plus a detailed 127 pg. instruc- 
tion manual which now includes over 40 pgs. ot 
software info including a series of lessons to 
help gel you started and a music program and 
graphics target game. 

Many schools and universities are using (he 
Super Erf as a course of study. OEM'S use it for 
training and research and development. 
Remember, other computers only offer Super EH 
features at additional cost or not at all Compare 
before you buy. Super Elf Kit $106.95, High 
address option $9.95, Low address option 
$9.95. Custom Cabinet wilh drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room tor 4 S-1 00 boards $41 .00. NlCad 
9atlery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested. 
Que si da la a 12 page monthly software publica- 
tion lor 1802 computer users is available by sub- 
scription tor $12.00 per year. 
Tiny Basic Cassette $10.00, on ROM $39,00, 
original Ell kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 



Super Expansion Board with Cassette Interface S89.95 



This is truly an astounding value! This board has 
been designed to allow you lo decide how you 
want if optioned. The Super Expansion Board 
comes with 4 K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interlace Provisions have 
been made for all other options on the same 
board and it lits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K ol EPflOM (2708. 2758. 2716 or Tl 
271 6) and is hilly socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking mufti tile cassette 
read/write software, (relocatible cassette tile) 
another exclusive I rom Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used wilh the register save feature 
to isolate program bugs quickly, then foil ow with 
The Super Monitor is written with 



subroutines allowing users lo take advantage of 
monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor If you have the Super Expansion 
Botrfl and Super Monitor the monitor is up and 
running at the push of a button 
Other on board options include Parallel Input 
and Outpul Pons with hill handshake. They 
allow easy connection ot an ASCI I keyboard lo the 
input port RS 232 and 20 ma Current Loop tor 
teletype or other device are on board and it you 
need more memory there are two S-1 00 slots for 
static RAM or video boards. Also a IK Super 
Monitor version 1 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel I/O Ports $9.85, RS 232 $4.50. 
TTY 20 ma 1/F $1.95. S-190 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$15.50 for easy connection between the Super 
Ell and the Super Expansion Board. 
Power Supply Kit for Ihe complete system (see 
Multi-volt Power Supply). 



TERMS: $5.00 mm. order US Funds. Cadi residents add 6% lax. 
BankAmerlcard and Master Charge accepted. 
Shipping charges will he added on charge cards. 



S«mt difiWpnunl. First line parts only 
Factory lasted. Guaranteed money back 

Quality IC's and other components at fac 
(cry prices, 

INTEGRATED CIRCUITS 



P.O. Box 4430E Santa Clara, GA 95054 
^Fqr will call only; (*^®J 988-1640 
, 2322 Walsh Ave. 
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ROCKWELL AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column Ihermal printer. 20 char, al- 
phanumeric display, ROM monitor, fully expand- 
able. $375.00. 4K version M50.00. 4K Assem- 
bler S85 . 00 , SK Basic I nterpreler S 1 00 . . 

Special small power suppfy torAIM65assem. in 
frame 349.00. Complete AIM 65 in thin briefcase 
wilh power supply 5*85.00. Molded plastic 
enclosure lo lit AIM 65 plus power supply S47.50. 

AIM 65/KIIWVIM/Super EH 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 
connectors $22. 95. 

AIM 657KIM/VIM I A) Expansion Kil; 4 parallel 
and 2 serial ports plus 2 internal timers $39.00. 
PROM programmer lor 2716 $150.00- 



Multi-volt Computer Power Supply 
6v Samp. ±1Bv .5 amp. 5u 1.5 amp, -5v 
5 amp, 12v .5 amp. -12 option. ±5v. »12v 
are regulated. Kit $29.95. Kit with punched frame 
$37 45. $4.00 shipping. Woodgrain case 
$10.00. $1.50 shipping 



PROM Eraser 

Will erase 25 PROMs in 15 minutes. Ultra- 
violet, assembled $37.50 



60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks (rom AC line frequency 
to crystal time base. Outstanding accuracy 



79 IC Update Master Manual S35.00 

Complete IC data selector. 2500 pg. master refer- 
ence guide. Over 50,000 cross references. Free 
update service through 1979 Domestic postage 
$3.50. No foreign orders. 



Hot a Cheap Clock Kit S14.95 

Includes everything except case. 2-PC boards. 
6-. 50" LED Displays 5314 clock chip, trans- 
former, all components and full instructions 
Orange displays also avail. Same kit w.'.SD ' 
displays. Red only. $21,95. Case $11.75 



NiCad Battery Fixer/Charger Kit 

Opens shorted cells lhal won't hold a charge 
and then charges trcem up. all in one kit vv/full 
parts and instructions $7.25 



S-1 00 Computer Boards 

8K Static RAM Kit $135.00 

16K Static RAW Kit 265.00 

24K Sialic RAM Kit 423.00 

32K Static RAM Kit 475.00 

16K Dynamic RAM Kit 199.00 

32K Dynamic RAM Kit 310.00 

64K Dynamic RAM Kit 470.00 

BK/16K Eprora Kil (less PROMS) $89.00 

Video Interlace Kil $129.0(1 
Motherboard S39. Extender Board $J.S9 



Video Modulator Kit SB.95 

Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kil 
with full instructions. 



Digital Temp. Meter Kil S34.00 

indoor and outdoor. Switches hack and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available . N eed s no add il i onal pa rts f o r co m- 
plete. full operation. Will measure - 100 s lo 
4-2O0TF, tenths of a degree, air or liquid. 
Beautiful woodg rain case w/bezel $11,75 



FREE: Send for your copy of our NEW 1979 
QUEST CATALOG. Include 28c stamp. 
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SOUND EFFECTS GENERATOR BASIC KIT 

•Out C'lfKit [LlCTttVllCS M*nt» IT POSSIBLE Ttr IkltLD VffjB ChU 

Ccts tthtHAPC* m;n>uf irc.hOiM« * re*!L*t. he hjp>pit 

T..E ll?bP.7? ICUHD CHIP I-Ll/T 1- TIC-lD AhC DKiuCO 
Lv*5= trni-f Ft »C'k^ HIIh. KHDUTIE *.« LAYOUT IHIIBUCT IOHI. 
1 AOAR1D KIKES It flWtE til IJJILC' ^ <ltHtf|lTQ* CUPltLl Of — 
■ ■•il* itui* I , l t-SpHOT | i-F , J IKE IE, JM HPL.J hEt , tUCHI , OC.EJ 
IflES MOT HEOUIICE EOT- (MiTc^It G* Q*nM C>Pt"Tl ■*!-■■ LUW SUA I M 

£4>*ll*iEJ»TE- TOU lUrPIV OlrLV I, TEX fTMBlHB ■lh:"c«j, r""- Jr 
*tiT«s, rw TBttu, fou, ircmi, T/KfSZZ Tdikrj.aToit em> 9V if 

M.Tl**f, _^^^^^ ;,,,,. h ... ==PSIllhlk) . £ 

TI7*VF7. PC idt: «aa*3 



fmrnllrm 



.-',. 



r-r 



mj 5 5»95. 



AMtlt^H . OP IIGYE 



mm 3 1^, 



Lfl/Cfl SLAV£ trigger 

^""^m kit 

RE lUP'P'LV 1LI TM COHftHfUTt 

c lli :ci'E«nc "3 run A -ItH- 

«.■! IVC "LACE IBlCCEH mi Cm 
HILL I mE tQW :>H[ tERfifF 
H«[i, >'6L" TRIGGER VdUR "in IP 

£L5Cr 



©LEO 

O Flasher ,_, 

©Kit 

© Si 



tNb 




JT.iO V* B«— ■"— ,«. »99 

g BB HI©©© © © ©©©fj s os)©© ©© 

LED Panel 
Mounting Kit 

=™ • 86 © 

12 «tl» for 31.00 



RO170 ^fc 
Rectifier ^t 

™~ SlorH.OO 
100 lor $15.00 



Tube Specials 






* % 



GCI tit l rJ i, ,,,,. 
isi* e.*ili iiaiij 



licadaiXM I 



Alco Knob 



'& 



lm»50 c 






^ 



■ Minimum o.d#r SS.00 

■ Pli.M Include £1.00 fof pd.cjfle 
CHANEY ■ VH*, HC and COD jce.ptert 

eleccrnmcs inc - **°" °"^' 1 '" """"" 



P.O. BOX 2703B . DENVER, CO, 80227 (3031 7B1-S750 

CIRCLE S3 ON FREE INFORMATION CARD 




save on gas! 

Enjoy the benefits of 20% better gas 
mileage, quicker starting, elimination of 
tune-ups, reduced pollution, and 50,000 
miles on plugs and points. 

Update your car with a TIGER solid 
state electronic ignition system. Easily 
installed in 30 minutes . . . even on 
new cars. 

Tiger 500 CD 

Assembled $49.95 

Simplikit $29.95 

Postpaid USA. 
Master Charge & Bank Americard accepted. 

in- Star Corporation 

Phone (303) 243-5200 

P.O. Box 1727 

Grand Junction, Colorado 81501 

CIRCLE 13 ON FREE INFORMATION CARD 



POTTER BRUMFIELD 
4 PDT RELAYS 

■ Hpi/iUyi* 

■ 3 jr,?coTU;ls 
, ;', .oil it i. pr 

1 20 nil i.e. ml 
> UlBlbLjIlufllylMtltfEJ 

specif* CC" tfGl'SfP 

LAME QUANTITIES AVAILABLE 



LINEAR SLIDE POTS 



VfUl 1 ** OCR » 

U'Si-Oii** 
lEUtsrHK 



50* « a ch SPEC I FY VALUE 



A 



10 MEG POTS 
•Standard H Walt Sico 
■ Ji" Long SriaH 

St" Dia 
25 For 55.00 4 For fl .00 




SOK AUDIO SLIDE POTS 

Knobi I or Slkft 
P'Otl 20f ••Eh 




• 1' 1 1? tftcil Iwlj • M/4 P"ch sliaa 



COMPUTER GRADE 
CAPACITORS 

AUBrantfNiw 




t OHM 175 WATT 
WIHEWOUND RESISTOR 

GW" long. Mil" dli. 



REED RELAYS 

«-15 VOLT D.C. 
NORMALLV OPEN 

CONTACTS: 

1 Kmpnrix. iwltch 

2 amp mtx, ■■: .n cry 
BODY SIZE: 

i p pr ox . 1 in c h lon[i 
% Inch high 

S.P.S.T. 1500ohmociil 
.11.15 

iaeh 

D.P.S.T. 1200 ohm coll 
-=^ l^ 11.30 

S.P.S.T. 750 ohm call 

:ji.m 

" OAch 



TOU EDG E BOARD CO H HECTOR 

™sOLt)EflTAIL.1S8 ,, *.2c«) 1 



LAR0EOUANTITIESAVAILABLE 
}1.35iAEh IQrcrSi?.L0 



CH D.P.O.T. PRINTED 
CIBCU1T MINI TOQ GLE 
/ ?1.W»Gh 

JL T0rPTl1Z.GQ 

iV4 ■ '• imps o iffi TIC 



HOUSE MARKED 
BARUNOTON TRANSISTOR 
SPECIFY 



7S5 oacfl I 



S AM PS 65 WATTS fgl 

BO VOLTS ISM 

1IHILU TO: 

TIP IMKfH 

, 1IPIBH1P III 

" 11M HI 



HOUSE MARKED 

DARLINGTON 

TRANSISTOR 

16 Ampt 60 Vorts 
150 vim 

S near i u ; MJ40JQ PNP 
UJW3JNPN 

SpociryNPNtorPNP 




ALL £L€CTRODICS CORP. 

905 S, Vermont Ave. SENE3 FOR OUR FREE CATALOG 



Los Ancje-'os. CA 90006 
(213) 3Q0-SD00 

Stor« t WlltshGUItV HOuffi 

e am • i ph 

Won rJa y thru F rid ay 

Saturday 

10 ft W 3 PM 



TEAMS 

■ Quaniillti LlmltMl 
»Mln.Orfi»f J10.M 
'Add SI .50 

Sh Ipp Ing USA 
*C*llf. R«.AeW0% 
* Prompl Shipping 
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Mil 
«U - 

i -, i ;, 

<:■:.■; 
WJ1 
*«l 

4»3 



CAVOS IOIODE CLAMPED] 




4DSM - 


tn 


•Mf 


PS 


HC13 


«H - 


n 


403-1 - 


H 


)«I11 


PB37 - 


i» 


«n - 


a 


J'Clil 


•on 


■a 


PHI 


H 


JiClM 


■TO* 


31 


till 






■*0« - 


Jt 




l» 




t.-.-. - 


M 


4I» 


rt» 


MCrH 








J) 


HC>JJ 




n 






?•£!? + 


t(M4 - 


41 


MC» 


3D 


>lti» 






T4Ct9 


n 


74C 1 1 '■ 








■ H 


MCI 91 






MC30 


JJ 


MCBC1 






7«Jp3 


« 


MOfOt 


PO&1 


i |B 


I4CI3 


Tu 


MCfl-U 



J4CM 
■li.iJ 



PBINTEO CIRCUIT BOARD 



4" x 6 ,J DOU8L6 SID6D S-POXV 

BOARD 1^1 G 11 thick 

S.BQen . . 5/S^.SO 



EPOXY gSa«v*Ktor board 

1 /1B" H [hick wr,r. W10" ipacirtg 51,^5 



TTL REED RELAY - 5PST5V20mj Si .00 



Lljj-,:-*!!: !■ '■ *;■ 



fMH ■ I 1 it 



VEHlP'AX PC BOARD, S1Z,95 

Our now Proicitypln^ board I* a hi dunnty 
4trV H 6^" urtglr s»dfld 1/16" G-lfj brjj,ra. It Will 
hold 4f>, 24 i* (J4 unltt). 14 + 8 pin iC't. 
Thon an ihrc* tnjticj, tw. sirounfl jnfl • 
Moaiing bun. Th&™ i-s. i pad fo* i TO-a30 rflo- 
wlator. Tritra (i a 22 p| n •dg* connKior w lth 
196" ipacrng. 



7WATTLD65LASERDIODEIR $R95 



25 watt Intra Red Pull* [ SG 2006 Bquiw. f 
La«" Diode (Spec in«T inciudedj S24.95 



MINIATURE MULTI-TURN TRIM POTS 
100. 2K r S* . I'/K. 20K, 1M<g. S.75 
jach^Sf^ZOO^ 



:>N 3^30 P FET 
^64&7N FET 
2N2646 "JJT 

EP9O0 TRIGGER DIODES 
?MG0?8PRCG UJT 



$ 4b 
S 45 
S 45 
SI 00 
S fift 



OAC'OSBC - S bit OAC - S9.95 
B" DISKETTES- HARD SECTOR 
$1.75, 10/S1G.0O 



FP 100 PHOTO TRANS S 50 

RED, YELLOW, GREEN 

LARGE LED'l. 2" SW1.M 

FSED/GREEtl BIPOLAR LED'i. 2" . ..95 

Tl L-11 B OPTO -ISOLATOR ^ .75 " 

MCT^ OFTO ISOLATOR ^50 

1 WATT ZENERS: 3.3. 4.7. 5.1. 5.G. 9.1, 

tO. 12 r IE, 13, or 22V 6/S..QO 



Silicon pown HKllliers 



TRANStSTOR SPECIALS 

2N62S3-NPN SWITCHING POWER Si .95 
MRF-3004 {iCB RF Trammer NPN . $ .75 

2N3772 NPN Si TO -3 Si .00 

2N4S08PNPSiTO-3 S1.00 

2N5036 PNP Si TO-02 4 Si. 00 

2N3137NPN SI RF S -55 

2N3gi9NPNSiTO-3RF $1.50 

2N1420 iNPN Si TO-5 3/S1 .00 

2N37G7 WPW Si TO -66 S .70 

2N2222 NPril Si TO- 18 5 SI. 00 

2N3055 MPN Si TO-3 $ .60 

2N3S04 NPW Si T0^92 6/Sl.OO 

2N390GPNPS. TO-92 G/St.00 

2N523G NPN Si TO-220 S -50 

2N6109PNPSiTO-220 S 56 

2N363B PNP SI TO-S B/S1.00 

MPSA 13: NPN Si . .4/Sl.OO 



Full Wave Bridges 



PRV 2 A 

' 00 



I 20 



■l 40 



D^P SOCKETS 

a PIN .17 it fiU .35 

14 PIN JO ;j pim ,40 
io i'lr,- 2? -tO 1'iN ,40 



II I 



,25 



SANKEIM AUDIO POWER AMPS 

Si 1010 G 10 WATTS S B.75 

Si 1020 G 70 WATTS S12.95 

Si IQM G 50 WATTS S25.90 



TANTULUM CAPACITORS 



TTL to SERIES 



CltVSTAU «.« H. 

I.OfJQ MHz C 144 MX.' 
4.BM MHI a.QQQ MHI 
3£7 MH: 1 POM MM* 
£.000 MHz 2O.0QO MHz 
C.OOO r.'iH : 



BlfiflilN CAULt 
f"LAT fCOLOPi CODEDl 

yaowiftE 

JO cafld. ' .&0/PCr IriDt 
■1Q ennd, ■ .Tl/iiar IrJut 
50 -eond. .QO/[J45r Tool 



UNIVERSAL flKxS M5MORY BOARD KIT 
SG9.95 

IS-'SIOZ-l lully njliarcd. Itj. addr*u finm r pj.. 
COarU decoding Ir.f iny 4 of 64 pac.*i. iT.and.ard 
«4 o i n but*, m ay tm wud with F B & K rw 



silicon solar cells 

4" diamatoj .4V ai 1 AMP 



$10.00 



LEO READOUTS 

FCSQ0?4 4 dpg>i OL-707C.A, .3'" 

C C. 8" Li.tptjv 15 9-5 OL 7j7 C.A 6" 
FNO503CC 5 1 1 BS HP3^0O.8"CA 

FND S10 C A. 5" - 

Ol 704 3" CC 



°5 HP3405.8' a CC 



S 75 
S1.M 
$1.95 

£1.95 



■■'.■■■ 


: I. 1 


Li 


3S 


30 


"i 70 


5 00. 


■■V: 


! ;■ J 


:j 


40 


1.30 


4 H'i 


fi.60 




0<j 


25 


65 


1 50 


6 5 


q.50 



SAD 1Q?4 a REUICON 1024 iT*St ah bio g " SiicV ct 
LJpia»rde ' im'l r«Qi|Eer. S9.05 

isr-si.oo 

1 ■■ 25V rp---.m..- -i..." nr-'. tj.-'-S i 00, SS.OO/100 



RE232 DB25Pmjle $7 05 

CONNECTORS OB 25S Irrrpalc $3 50 

HOODS - $1 50 



REGULATORS 



323K-5V 3A. .S5.75 
309K .S 1 ,60 

723 S .50 

320T- 

5, 12, or IS V 

S 1.30 



340K- 12, 15 

or 24 V. .. .5 1.60 
340T-6, 6.8, 12 

IS, 18 or Z4V51.30 
79MG Si. 35 



J41Jli 
14.S44 
"141 

Mill 
T41U 

riie4i 



UMMSMA. . . CLOCK CHIPS ■ ■ ■ ■ **■** 

MJ&01 S7.50 

MM5311 *3. 7S 



NO, 30 WIRE WRAP WIRE SINGLE 
STRAND 10Q r S1.40 



.22UF 35V 5.'$ 1.00 
.47UP 35V5/S1.00 
.GBUF 35vSrS1.0O 
1UF 35V 5/$ 1.00 
2-2UF20Y5yST.D0 
3.3UF 2OV4/$t.0O 
4.7UP ISVSjSI.QD 



mum 



6-eUF 35V4/$100 

10UF 10V 5^5 
22UF 25V $^0 
15UF 35V 3/S1.00 
30UF 6V 5/51 ,00 
tOQUF 15V S.70 
1&3UF 15V $ ,95 
*S8UF 15V 



?4l_S0Q - 

74LSD1 — 
74E.5DJ - 

7al ^;-t 
M„r..--.i 

J4L.SOS - 

;4lsdi - 

74LSC3 — 
J4LS1D — 
/4L&11 - 
74LS12 - 

74.L51J - 
74LSH - 

/4Liii - 
r.LLirG - 
74LS3] — 
74LiJ2 - 
TA.i-S.lB, - 
T4L.SJ7 - 
741,51* - 
71LS30 

74Lsai - 

7*LSL1T - 

?pl1_S3o - 
;lL-iarj . 
74LS43 - 

MlSI: — 

HL»l - 
74L573 - 
741.S7* 

74iL,S7fi - 
74.ILS7& 

74.LSJ6 
p-plLtgO - 
7iLS*2 
T4L19J - 
7i'l_iia7 - 
74LiI09- 

i ■•■ i. p v : ] a - 

741_S;i J- 

/4.L52J4 - 

74,LSE2fi 

74.LS2P6 

74U51J2 

74J.S1J* 

74LS1S1 



!■'.. 51 Mi 
IS 741.5117- 

?S 74i-S.iao - 

3* ?4l_51Ll2 - 
i* 74LS16J - 

•in 74LSlta - 

■11 74i,SlM - 

1 * 74IL51 7CP - 

-3J 74LSI71 — 

Lfa 7aLSi74- 

S-Sbi 74LSJI7S- 
-3a MLSiBl- 
,30 7*t-Si5o — 

,55 74l_Sifll - 

.15 74!L5l*a " 

.35 74L51*3 - 

.45 74LS105 - 

,4 J 74LSlirl - 

.11 74L.S221 - 

.40 74EJ197 — 

.45 741.5340 — 

.15 74U24I - 

4n .'.:.■■..'.;.■ - 

I.EIO 7*LS?44 - 

.35 74L.S251- 
35 741.4257 ' 

74ILS7SH.- 
7<L424J4> - 
74LS7G&- 
T^L 5Jt.E - 
74L527M- 
74L."ijaD - 
74L52*3 - 
74L5295." 
74L52&4 - 
■ 

74L5Jfi« - 
74L33C.7 - 
74L-53C B - 
■■'.I -i?' '. 
74U5375 - 
741.5377- 
E*?S 7-tL53Bu 
1-1* 74LS3VQ - 



:.oi. 



- ,M 



ss 



TlPjyfi Cl IIC I.I ITS 
LM301 —.7 
L.M3 01/748 
LM107 — ,3lp 
LMi0&- .75 
LM31) -,75 
LMJIS: — 1.20 
LM324 — .9S 
LM139 - 1.10 
LM355 - .70 
LM370-1.15 
LM37?-1.60 
LM3B0- -95 
LM382- 1-25 
LMJI6 - .50 
LM387 - 1.2S 

LM1404-1,75 
CA3040 - -95 
LM4.3r-2.50 
LM553-7.50 
LM555-.49 
LMSJtl - .85 
5BU — 2.00 
565 - ,95 
56G —1.10 
567 — 1.10 

702 — 1.50 

703 - .95 
709 .25 
710-,45 
711CH -40 . 
733H — .75 
741C of V — -3C 
747 — .50 
LM13I0 — S.50 
1456 — .05 

145 fi - .50 
3900- .85 
B038CC - 3.90 



791 - 
4 136 



L.95 
.»fl 



ALCOMfMATURE TOGGLE SWITCH 
MTA 106 SPOT E 

ViTA JfrBOP'DT S 

WTA 30fl P.OPDTCEWTEPI OFF s 
WSD aOE P DPOT CENTER OFF 




c-.tttrn p o-i n« ptbfp iwciiBMATinu fARn 



X Z>CO/VLPUTER 



STAT1C\ J RAM BOARDS. 



•-1O0MK (uses 2114) MJ^^H^t^ 

ASSEMBLED Kit •Bi* P" 

450ns 599-00 450ns, 539.95 

Z500S $99.95 ZSOns. 599.95 

Bare Board 49.95 
Bare Board w/all parts less mem 9995 



S-1001BK (uses 21 1 41 KIT lexp. Id 32 K) 

ASSEMBLED "50ns. 279.00 

450ns 325.00 290ns 299 00 

250ns 375.00 

Bare Board 49-95 

LOGOS I 8K 

ASSEMBLED 

450ns. 169.95 KIT 450ns 125.95 

250ns. 189.95 250ns. 149.95 

Bare PC Board w/Data S 2 1.95 

Now over 1 year successful field experience 

"Special Offer - Buy (4) 8K 450ns. Kits S1 1 7.00 



FLOPPY DISK DRIVES 

1. VISTA V-BO MINIDISK 
FOR TRS-80 
-A- 23% More Storage 
Capacity - 40 Tracks 
+ 40 Irack patch now avail. 

* Faster Drive - (agsool 
U p to 8 Times Fasler I 3 " BO ° J 

2 Drive Cable Add 529:95 V_^/ 
4 Dnve Cable Add $39.95 
2. VISTA V-200 MINI-FLOPPV SYSTEM 

* 204 K Byte CatMCilv * w/CPM. Basic "E - 
*■ Double Density Drive /**~^\ 

* One Double Density I V-20O \ 
Controller w/Case 4 P.S. \&»-<Mj 

Add to your EXIDY, HORIZON, 
and other S-100 computers. 

3. VISTA V-1000 FLOPPY DISK SYSTEM 

* [2) Shugart 8* Floppy Disks 

* Controller Card, Cable. j£ ' ^ 
Case & PS. /V-10OC-1 

+ CPMaBasie-E". 
Insl ruclio ns & Ma nuat 
4.MPI B51-5V,". 40 Iracks 279.00 

5. Shugart SA400-S'.V, 35 tracks. . . . 295,00 

6. Siemens/GSI FDD1 00-8 8" 375.00 

7. Shugart aOO/301 fl 8" 495.00 

S. PERSCI Model 277 Dual 1195.00 

a.WANGQ.'SIEMENS 5V." Drive . . . 230.00 



EXPANDORAM MEMORY KITS 

+ Bank Selectable * Uses 41 1 5 or 4 1 1 6 
200 ns. 

* Write Protect # Power BVDC. ±16VDC 

* Phantom *■ Lowesl Cosl/Bit 
Exoando32 Kit (41 1 51 Expando64_Kit (4116) 

" 8K SI 56.00 16K S248.95 

16K S199.00 32K $369 00 

24K $299.00 48K £469.00 

32 K S349.00 64 K S565.QO 



IMS STATIC RAM BOARDS ^,.«° 

* Memory Mapping * Low Power ** 
*■ Ph an lorn * Assembled h. tested 

Recommended by Alphamicrosystems 

250 OS. 450 ns. 

8K Sialic S209.00 51 69.00 

ISKSlatie S4 49.00 9399.00 

32K Static S799.0O S699.00 



AN AD EX PRINTER 

Model 0P-9000 compact, impact, parallel or 
serial. Sprocket feed, 30 cols. 
l/'-'^Bf/' IjB ®4 lines/min., bi-direclional. 
New only S895.00 



FLOPPY 

Sv-t* Mini diskettes 



DISKETTES ,-,-;!, 

Scrtsector, 10 Sector. 16 Sector" ^Q^VrH 

S4.25 Each. 10/39.95 i-Al*lv<*3 

■ 8" Standard Floppy Disks * "a** ■ 



Soft Sector, Hard Sector 
54. 50 Each. 10/4 1.95 
'Add 4.95 lor 10 Pack in Deluxe disk Holder 



OLA EXORCISER COM PAT 

9r300 MRU MwJu:a w/6802 CPU . . S495.00 

9S01 16 Slot Molher Board. - . 175.00 

9602 Card Cagod 9" Hcl ma Back Mount) 75.00 

5603 8 Slot Mother Board 100.00 

9604Switchmoda System PowerSupply . . . . 250.00 

9610 Utility Prototyoiria Board 36.00 

961 6 Ouad 3 K Eprom Module *** 

9620 1 B Channel Parallel I/O Module .... 295.00 
9622 Scrial/Paral lall/O Combo ■ " 

9626 SK SLItrc RAM Modulo . 295.00 

9627 IflK Stalin 450ns 495.00 

9630 Card Fxtendar , 6&.00 

9640 Mullrpie Programmable Timer 

(24 Tinwara) 395.00 

9650 S Channel Duplex Serial I/O 395.00 

96103 32/32 I/O Module 275.00 

96702 32 Pcinl Heed Relay Module 350.00 

BBOO BARS BOARDS 

9,620-0 S45.00 9603-0 27.00 

9626-0 45,00 96O0 5500 

9650-e 45.00 90103. -.55.00 

9601-0 -.50.00 9B702 55.00 

Also AMI EVK System in Stock 



MJJI=W=*HI..7i=mJl!l.!.' 



TRS 80 1 6K-UPGRADE KIT 



* 16K wrth Jumpers & Instructions 

to- e.th&i Level I or Level II , , . S7-1 90 

* IGK for Apple II Upgrade SM% 

Special: TRS30 Schematic $ 4-95 

Expansion Inle rface Sch emal \c . . . . $ A .95 

TRS SO TO S- tOO 

PET TO 5*1 00 ADAPTER 

Allows Pel/TRS BO Ic be interfaced to 
popular S-100 Bus, 

Pet to S-100 Kit $169.95 

Assembled S 269.95 

TRSeOlcSlOO HUH 8100 Kit ... ,5275.00 
Asserribied S355.00 



KEYBOARD ASCII ENCODED 

One time purchase of 
NEWSuTplus key- 
boards From the Singe- 1 

Corporation. The 

■iT-fcM keyboard features 1 2B 
pfti^ASCIt characters in a 63 
"p^Fi key formal, MQS 

encoder circuitry "N" key 
rollover. I ngriied shift lock, control, escape and 
repeat functions. Lid Qiy £3 KEY $59,05 



UV "Eprom*' Eraser 

~ Modal UV&HE $69.95 

Holds 4 Eprgm's at a lime 
Sacked by 4& years 
experience. 

Mod* I S- 52T. . . S 2 05.OO 

Professional Industrial Model 



TAR DELL FLOPPY INTERFACE 

* 2&Q/S0BQ & 100 COiripai.Ole * [j^ CPW 

A55ifm&|ed lor Shuanrr SALE J253.SS 

Assennbred CKn*r Drives . . . . S?&9 35 

KH ..S17995 

SoreBoatd ..... S36.95^K- Add S10.0O) 

NOlt FfCP^^Mtlt) tO- Ck>T U rr. C nl a !^nJl J M.i?DM 

Viil b D&uibKr Denuly 5^* Conirclter A4= am , . S299 00 

SD V«rSB Ficpoy KH ..J159A5 

SD Versa fidsmy Aaseintjled Staa.95 

Tartwl C4S44H6 l/OM. SH500 

Sale* 1771-QI Floppy Chip . . ..¥27 93 

BYTE USER 8K EPROM BOARD 

* Power on Jump - # Reset Jump 

Assembled & Tested S94.95 

Byteuser Kit $64-95 

Bare PC Board S21 .95 

Special Offer: Buy 4 kits only £59.95 each 

MRS SK w/1 K Ram S99.50 

MR-16 16Kw/1KRarn S99.50 

EPM-1 4K1702 S59.95 

EPM^70^r^71^prorT^^^^6^5 

Z-8O/Z-8OA/8080 CPU BOARD 

*■ On tioard 2708 * 270B rncluded (450ns.] 

* Power on jump * completely socketed 

Assembled and tested $185.00 

Kit $129.95 

Bare PC Board S 34.95 

* For4MMi Speed Add $15.00 

BOBQAKit S 99.95 

BOBOA Assembled SI 49.95 

S-1 00 MOTHERBOARD SPECIAL 

8 slot expandable w/9 conn. 

rerj S69 95 NOW S52.95 



Problem Solver System Users 

We recently purchased all finished goods, 
work in process and product designs Irom 
P.S.S. Send lor more details. 



ACOUSTIC MODEM 

NOVATION CAT" 
0-300 Baud 

Bell 103 

Answer, Originate E19B.00 

ACOUSTIC COUPLER SPECIAL 

AJ MODEL A30 

SPECIAL PURCHASE 
OP SURPLUS UNITS 
AVAI LABILITYLIMITED S29.95 



DATA BOOKS • COMPUTER BOOKS 
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tMM * 01HRH1 BOOKt 
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inm to h^m vn o 
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iM Projf imrnrttl F50 I ?5 

■/& II S-^ma ftcal M-oop>ocrs-n«5 -n-.-O-tdor . 3040 2 I'M 

ViH III Siyna P^cji fiL-WErt Cjc^h« #:DiSsr lB40i IfliO 

lfl.na -»*■«■ W III *Ml(LlB-M 

iALE • DiLlTHIUU CCiilPUTTR MOCK* ■ SALE 

IJ^fi^nrtLii^Con-rP-Ji*!! ^>C- TJfl 

BBWiewiWlsr ExpesiirTunti T3*t1iaS 



P. 0. BOX 17329 Irvine, California 92713 



THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. PTOV6TI Quality Factory tested products only, no re-tttts 
or fallouts. Guaranteed money hack. We stand behind our products. 

1979 CATALOG NOW AVAILABLE. 

Send SI. 00 -or your copy ot Ihe rnost complete catalog of computer products. A must 
for Ihe serious computer user. 

MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS 
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SUPPORT DEVICES 

AW?5HI Ariir. Piora^w V •)■*"» 
AMB51.1-1 MOni 341.30 

UWH aw* :,- n..,j.,., -■ ik 
AMH5»Tgr«].*-i^ii«'»-i- u <j' J-KKj 
3flBi UJ-- p.g. 
JflHl t-4Unti 

r*&?.; Mr.--:. 

JM2 I i4MH/. 



U05 MSI n Da ;■■ 

rl?U6ET|. 

5K14P.<Kdt '"i 
9?i5IKjiP-> r B' 
HJil Geo Cm 

K2i-*-iWKji 

' .'i Bu. Or,.#r 
8 «S Sy* Cexurci 
BJ JO Sj-t Cwv 
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U.-13 ir- rnr 
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firtCm CvWOM 
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t«"3 ' l?H jfFIAM 

Mil Pi*. 
MSB Pr^rr), in- 
UajAl iU ■ rlEpKDJT 
it.SiUAC-* 

ba<i r+tM6tos Ch t r- h 



MCflartu 

I-BJ1 JCO 1HBAW 

1 ■""■ SCO c'.-L- x 4 !>*?-■ 

■ a;i c D j.- . * ham 

■■552 CO a i>' i o 

■BS6CD O 

BrJWPL*. 

»77 M u i| 
«390H 

6&3D'D04 
55Xi -Mi 

DYNAMIC HAMS 

i-C-Ji'G IGKJlflPinj 
Stlcf 5*16t 
4 1 1 J. flK I IB, Pin) 
SW-m 1 HBP.nl 
«H04Km 1 l22Pin| 
4S»V,k 1 HBPinl 
2tt*4X.x 1 |lgPin| 
40^7 4KA 1 |iaPin| 
JMl 1 95 1 103 

Il763 I 95 *CkMl 

r.? ?.; 4 95 C«0!i 

57» 4 95 G6D4 

^BO 1141 G002 
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TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 



CONNECTORS 

rjUDSP IPS?37i 
0V5S Fflrti'* 

5« w/HC«a Saw 

S2/44 W/W. S/I, WM 
4i,lM, W/lV. VT MOT 
KJ'IOD S- ! OC Gorvwclw */i 
KJ/1OT S- 1 00 Com«1"x »fl 



3?5 
3T5 
1 15 
»50 

2.95 

6M 



CHARGE COUPLED DEVICES 

■I.- '.; :< i ■ ■ ■ - I'-TU i . - ■ n^rJorcD 

ibK Wnrar, •now rJ- rjrt r>(n>" -*« win CCO 
■■>"' ngl' wye**"™*!!' r>rfm*i r>c*-' Ow4"i-'> '"lirsfll 

S1B.9 5 **ch {reg. 43.00| 



CRYSTALS 

HkF«fr<Kit« 
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15 B5 
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. -, - 1 1 . UH.f Vdl 

. I' i MMj ■-.' 
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MjMH,' 4 45 
4 1*1 
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Dl SPL AYS/OPTO/LE D 'S 

* 7-LCCMCkT i, CALC » CLQCKl * 

DL JO* ICO 01 TO' lCAIX»flH M 

FNuasucct asj n>;d ■» 

FHD 500,-501 iCQ i0£ n«l 99 

FNDMf'5i0iCiij soo n«t n 

FH-D *».iB03 ICC» BW PM I T5 

FNDmr.'fllPrCA) JWO H« I TS 

MJ> 30(13 .60a- G»*ri . I 15 

MPioa?ri3i iCAi ?»' am M 

9 Cqri BuUt^d Mi". Cjh; D-,n. jY M 

9 C.).| Pinjjpi*i P-mEjy iOQ gig 

9 C-ij-i F vjr^ctr' .340 99 

M* I COJ 1 2V Aula Dock (Ajd-juj 1 5.99 

Bmci lar MA f OD3 w Pea Fillf + f i-'> 

MAigfll'ALEP IJW CkM*U=du». IC« 

• HIX OIlPLAV t * IMC013CD D.IPU.Y1 * 

HPi-0SJ-"i , 3*0«edMe..«*cnrai 111! 

HiP 5O8?'TM0 Rid Hpt,4r-: 

TIL SOU NuinonS waeat 

Til 3J» Hivnt>*T */Lngc 

lLL300NLmt*r*j1.QgK; 

TkLSlt H4»4Kl40ni«l . 

MAN JA 3» FhKJ Alpni'NLimcrC 

MAN 16A ?7Q' B*d kfiF*-H,rfitK 



CTS DIPSW ITCHES 

CTSJDtH U7S CtS3i»a 5191 

CTS?0t>5 H T5 CT5W6-3 51 9=. 

cis;rjCi« n 's ctspmhio 51 » 

i.'S. .■■ ■ 51 '5 



NAKED FKi ftO AftO SALE 

I-HeCFTJim-iKth S3-* 95 

jjohoACpu ytti 

jjk SiaIc fiam iL ryj^i: 3 1 9S 

l(jK5l»-« AAHrJIHIi »95 

J2K 9KK FLAM IS1 14) i345 

Flffipy I.TJ iTnimii jg 51, 

C4M*!'* I.O fTarlWi 39 5n 
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2TOi/3T1 5 ripfirm IWMCl 
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Vi^lr^MOO'PnJlo 19 $S 

VttSv M03 1 1 Sto1 M B J9 95 

ACP fjf«nd«j *.nCcnr* is,*, 

VuMfi IMiHicc rSEMi JT !>5 

PiiaUcI HKiKt iSIM, 27.9>5 

1 3 Sta MolNorDoird iWh 1 L jl' >Vi 

gfeHMsmtiBM'T.rWMCi 2flS5 

B feMAiw«^iftJie»4i 54 K 



WAVEFORM 
GENERATORS 

B03a F^nti^-.O*" 3 

WC jO^a VCC 3 

LM3-&DVCO 1 

(B"}<M r„-. : |.Qi ■Gcit-i ji Ty a 2i 

FLOPPY OtSK I/O 

li'S'i-pi 41 lUwftK 3T95 

u*d3T 2 hr. Frwei *&S5 

■ XMDuaittmv 2»B 
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TV INTERFACES 
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PROMS 
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Ar5lOf4A, "riUrS 14V, i 

AT a 1 D r 1A. . B63 i5'/| I 

f«j LU' ' ftV 1 _■■ v'- 



ifl.'IB Ai'ioa 
aALETFI147lft 

BAUD RATE GEN 



WO19A' -a » 
KEYBOAHD EWCODERS 

rWWl I J Tt 

ATI-jEOO 1375 

"Kir.'. 9 95 

74C922 9 99 

74C923 fl. 95 

A/D CONVERTERS 

^i'.Z.Jfl L-i L"--ii-. U50 

flfOI li?D>l B-ury JZCC' 

flfftl-aiJil T5 13 LJ 

IHOOVilllpriirTj Ojfr. 7 35 

flf!*Li-i.--? IJ-jiflCO 13195 

U:n.|f f. 1-1 3-KS. 

IAOSLflflf.i &95 
OACOtA,!* 



SPECIAL PURCHASE 
(while supply lasts) 

21 L02-4 (450 ns) 100 @ 99? ea. 
21L02-2 (250 ns) 100 O S1.15ea. 
TMS4060 NL 4K Dynamic RAMS 
(pullouts) $1.95 ea.(prime) $3.75 ea. 

1488 Line Receiver 100 @ 75« ea. 

1489 Line Driver 100 @ 75$ ea. 
1489 House Marked 100 @ SOU ea. 
1496 L Demodulator 25 @ 75<t ea. 
LM 3900 Quad Op Amp 3/$1.99 
2716 5 volts EPROM 3/$99.00 



COMPUTER SPECIALS 



LIST 


S" t 






Adfjie II Pijaw.-ISK 1195. 


WO, 


IPSI 1&20 DtttOie R0329*. 


2E9S. 


PET 2001 -16N B95, 


SS&. 


A.-a-de.-. DP COM 935. 


Q95. 


EKidy Sorcfier w/SK 656. 


7«& 


CenH-fjn<^ Micro P'l 595. 




CompucDiaf rl w/flK p4&5. 


13S5. 


CCrfl|lpfl»;i MicrU £■ > 595. 


42&. 


CtQtn&mca Svi IM S990, 
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Sof oc 10 1 SO 895. 
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MONTHLY IC SPECIALS 

Lri21,iO JfETit-iirr-i I.UH B L-.i . 
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CM7WT OwnUur- CarHirjHiif - . ggj 

ICM^MSFirirMtKiri aoflrrifehTimnr 2295 
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LM l fli$0 Gfot^m Fiatri IC - i ■ CO 

4.M l ko PNtw L«h ic*p fh SlWM X'S M 
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14C*lO 4/19 M lOH; Ed-tar,... 9.B5 

1 485^1 4M ManrjiiMDrn 3/199 

iJPir. S.T&i>:»iriiD.-l 00 MCM34S05 B95 

82S3 Prgm ., 255 74£w .3/199 

W<K»UC«1« 2^135 74 107N 6/1 .« 

74I41N . i-1 Ffl 75452'. .lyl«i 

iTlT-UTjn 2J9 741H-1.4 I CI.- 1 !",J 

95HH 9» SiiCH 5/1 H 

B2fl1 54 599CN 3/1 D9 



TV CHIPS/SOUND 

A*3»50i>t 50)liffhMB."iAi 14 95 
Alf3a.515C*i*.CVirm-ir- 293 

AT-iawi-i NmAki 04m« Q 95 

*r JJJ Wl- I WJH j.t Gjnv Q £0 

Arjgood-i WurfD-ui Game n» 
AYMeO"- 1 .SuKS-ng Gj'to'v g $5 
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OenpTt* 129i 
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MU571DMht5CC(»«tV 
Dime 
MUfi 7 1 D4 Own G4H* 
fir MekMHV y-.-AuflnS 

Ml SrhfHirvM!^ FCW * Uif*3 Q'dvr*. 
utxirt tl 00 OU SCkt S** himikna i"sl 
i.-=i'»D*" Oderi b,c< JiMprl .nVI 
3 5H nvdJma t w«t*9* W.t^i'- 
. ^.i.v H,-A A,r«*irrf4rs Cl^wrM* 
COT ■*.-. r-.-j * lb*w •MpUM&W 

■WlU nr-ri.1cn| k «W (Ht ItK rnrfyn 

Odfi »M B*i. *i-i.vu "g A:i nrli 
r>irr-e ij^fNy EosCrd r^.-j- j-iicfd 
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Phone (714) 558-8813 

TWX; 910595-1565 



Retail Store Open Mon. - Sat. 
Located at 1310 "B" E Edinger 
Santa Ana. CA 92705 
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CIRCLE 3 ON FREE INFORMATION CARD 



COMPARE THESE PRICES! 

IPULRI 




OFFERS YOU: 



■MONEY SAVING DISCOUNT PRICES 

•HARD TO GET COMPONENTS 

•TOP SELECTION OF FIRST QUALITY 
POPULAR COMPONENTS 

•ALL COMPONENTS GUARANTEED 
TO BE FACTORY PERFECT 

(MONEY BACK GUARANTEE) 

IMPrrs 



W-t-IQlM 


54 2D 


TF1 16026 


390 


AY-3-1Q15G 


':■ 20 


AY3-10UA 


IIS 


TELECOMMUNICATIONS 




Ar-5-51 M Push Button bltphcini Duller Circuxl 


13 Si 


Ar-S-fZW fltpirturv Culler 


13 5S 


*r-S ■ MfJ-S C ■ HOS GtAirJMr 


«25 


GENERATOR/ENCODERS 




RO ■ 3 ■ 25 1 3 Chinctif Gi-itrjlcr {uppe; 3' lejiatr mc] 


8,10 


A?-i,- L 3.'i6 Kty&oird EnttHJic 


12.10 


W-5-S5W Kffytioird Encoder 


12.95 


BOB 0/803 5/8 Qfi5 SUPPORT CHIPS 
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LlPOaOSSAC £• n c-ie Clip g.fer HCnjinel Mi&friTrgcRsar 
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UPDJ03S r>inj,- Clip J -9 1 MirfSEornpuitr 


11 55 


UP1]*1S£C 2048 Bit St«K HOS RAH with 1 PdMj I Timtr 


11.55 


UPB8212C i-fl-1 I'D Part 


5 95 


U PBAr 1 4C PiuMy Inrt.i rupt CftM roller 


590 


UPB3216C 4~Bl| Par alkl flidireciianjl BusOritfer 


3.95 


UPBSJJ4C C'OCk Genirtfor & Dnvgf lor 9OS0A Procrtwr 
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UPB8Z26C *-B-l PirH*l aidirecliOnjI Bui Qrivif 


Hi 


UPBI22BC SOMA Sysl«m Con|r<rtltr t fl-j* Ofi%flr 


395 


UPMJ3SC SOW* SysUn ContreHi- A Bui Dr»«r 


3 95 


UI*DI2*3C 1 G EipindrrTcir Sirjr ClKip 1-rJi. MitrOCampuHr 


M) 


U^DKilC Prog Cartirr.gTCJEigfl InwrUtt 
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13 95 
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16 55 
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WW 


MICROPROCESSOR CHIPS 




JPD 7B0C 1 2601 S ■ 9.1. N- CKinnei Hie Dfliee« 10 1 -i-BC CD mpHpblr . 


1] SO 


IJPD iWC-1 i.ZEtOA/3 -&1 h Channel Hic-rajirBCESsor-ZKl ■cc-irt.pjribfc HMHiJ 
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CONTROLLER CHIPS 




UPQT6S SingbtDoubk; OtntKy Floppy Disk, CwitFOlkH 


55 55 


t D 1 7 71 ft Single Den si'y Flo ppy DEH Controller 

FQ1791B Dual Density Floppy bisk Cwilrolber riQU compjliblfi 

CRTS02? CRT conn ftllfi 


59.95 


59 15 


39 95 


UP0372EI Floppy Disk ConiroUi, 


39 15 


RAMS 




UP021Q2A,LC-* 1024 flu Fully Decoded SU1>C HOS RAH (to* protr] 
UP02101ALC-* IQ2* Bit |25&Ui Sialic HOS RAM with sepa-ati 


210 




I G (low pawn ) 
UPD?1 1 1 AL C-4 1024 M |J5E.**) StZfc HOS RAM With COrnfTWIt iC 


175 


£ ampul disable Mow po*cr; 


360 


2114UCH IKSUiicFUtttiOni 


1 95 


UPOfUffJ 4Kx1 Bit Slide FLAM 


1< 11 


UPtHICHC 4KxiEi1HH0SRAH 


11 H5 


UPD5.01C-E 1024 Bit (Z56^j SUlic CM&5 HAM 


1 35 


UPfM 1GC ISK (lettM*.) Bit Dynamic M05 RAM 


195 


1175 


BAUD RATE GEHERATORS 




COHMIfi Dull Baud RaSr Gannralor 


15 50 


COMSflW Dual Bind frit* Gentriloj 


1550 


QB19*U. Dual Baud Rati Geniritrji 


4 10 


PROM 
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SOUND GENERATOR 




SN7M77 Conpiei So-jnc! GtnraEor 


155 


ASTRO 




COM 1 67 1 Aiyncn ronout'Sjnchrorioui ntttrttr-Tfin J mittir 


:< 50 


LINEAR 
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TO ORDER: Specify part number, name, price & quantily. 
Check or money order must accompany order. Add Si, 75 for 
oo stage & handling . New York State residents add 7% sales Ux 
Foreign Customers: Payment must be in US. dollars by inter- 
national postal money order or cashier's check. Add 20% for 
shipping & handling. 



FREE 

GIFT 



WITH EACH ORDER. WE WELCOME 
INQUIRIES FROM MANUFACTURERS. 
DISTRIBUTORS, & INSTITUTIONS. 
NOC.O.D., MINIMUM ORDER $10.00. 



HI 

O 
Q 
< 
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(PRICES GOOD THRU FEBRUARY 15, 1980) 



Order Today from: 

POPULAR COMPONENTS INC. 
1145 WALT WHITMAN RD. 
P.O. BOX 866 DEPT RE20 
MELVILLE, N.Y. 11747 
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ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 



Free Information Number Page 

S3 AMC Sales % 

23 Aaron-Gavin Instruments 38 

16 Active Electronics 95 

— Advance Electronics 37 

3 Advanced Computer Products 105 

IS All Electronics 104 

11 American Antenna..... , ...Cov. 4 

43 B & K Precision Oynascan Corp 80 

52 Babylon Electronics.,.. 94 

— Bagnall Electronics 85 

— Karcl Barla 102 

— Bullet Electronics 100 

— Bnrdex Security 86 

56 Buss , 82 

41 CFR Associates 102 

63 Chancy Electronics , 104 

— CIE-C'leveland Institute of Electronics ... 18-21 

— Command Productions S6 

51 Concord-Computer Components ................. 96 

31 Continental Specialties Cov. 2 

22 Cooper Croup- Electronics Div 5 

— Dage Scientific. &5 

28 Delta Electronics 86 

30 Delta Products 23 

48 Deltroniks 90 

42 Diamondbacfc Electronics 96 

12 Digi-Key 91 

— Digital Resea rch Corpora t i on t DRC) .92 

47 Electronic Supermarket 102 

— Electronics & Control Engineer's Book 

Club— McGraw-Hill Book Di» 28-31 

46 Electronics Book Club [TAB) 17 

25 Enterprise Development Corp. S3 

— Exar ,....,...,....,,... 33 

— Fair Radio Sales 94 

39 Fluke 7 

— Fordham Radio Supply,.. , , 93 

27,64 Formula International 88-39 

66 Fuji-Svea.. ..,..,......,....,....,,., 97 

4(1 Godbout Electronics 100 

— Grantham College of Engineering 34 

67,4 Heath 27.41 

59 Hickok Electrical Instruments ... 2 

32 Hitachi-Denshi 42 

55 Hobby World 102 

— Information Unlimited 102 

57 International Electronics 92 

— JS& A 1 

18,19 Jameco Electronics 9S-99 

7 Jensen Tools 80 

17 Jim-Pak 76-77 

9 Kester Solder 34 

— Lakeside Industries.... 102 

38 McGraw-Hill Book Compumy 78 

14 Meshna 90 

33 Micro Mart 92 

— National Radio Instilute (NRIt-Dlv. or 

McGraw-Hill 8- 1 1 

— National Technical Schools 72-75 

58 Netronics 25 

29 O.K. Machine & Tool 24 

— Olson Electronics 94 

5 Optoelectronics.. ..Cov. 3 
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PTS Electronics 
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QB Electronics 
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Quest 


103 


10 


Radio Shack 
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Shcldahl , 
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Shure Brothers 


32 
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Solid State Sales 


104 


65 
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Tek-EI 
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Tri-Star... 
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Werst Elect ronks 
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Mall to: fladlo-Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER. COLO. B0322 



When quality counts 



Do not be fooled by the low prices, these brand 
new lab quality frequency counters have important 
advantages over instruments costing much more. 
The models 7010 and 8010 are not old counters repack- 
aged but 100% new designs using the latest LSI 
state-of-the-art circuitry. With only 4 IC's, our new 7010 
offers a host of features including 10 Hz to 600 MHz 
operation, 9 digit display, 3 gate times and more, 
This outperforms units using 10-15 IC's at several 
times the size and power consumption. The older 
designs using many more parts increase the possibiity 
of failure and complexity of troubleshooting. Look 
closely at our impressive specifications and note you 
can buy these lab quality counters for similar or less 
money than hobby quality units w'ith TV xtal 
time bases and plastic cases! 

Both the new 7010 and 8010 have new amplifier 
circuits with amazingly flat frequency response and 
improved dynamic range. Sensitivity is excellent 
and charted below for ail frequencies covered by the 
instruments. 

Both counters use a modern, no warm up, 10 MHz 
TCXO [temperature compensated xtal oscillator] 
time base with external clock capability - no economical 
3.579545 MHz TV xtal. 

CIRCLE 5 ON FREE INFORMATION CARD 



Quality metal cases with machine screws and heavy 
guage black anodized aluminum provide RF shield- 
ing .light weight and are rugged and attractive • not 
economical plastic. 

For improved resolution there are 3 gate times 
on the 7010 and 8 gate times on the 8010 with rapid 
display update. For example, the 1 second gate time on 
either model will update the continuous display every 
10.2 seconds. Some competitive counters offering a 
10 second gate time may require 20 seconds 
between display updates. 

The 7010 and 6010 carry a 100% parts and 
labor guarantee for a full year. No "limited" guarantee 
here! Fast service when you need it too, 90% 
of all serviced instruments are on the way back to 
the user within two business days. 

We have earned a reputation for state-of-the-art 
designs, quality products, fast service and honest 
advertising. All of our products are manufactured and 
shipped from our modern 13,000 square foot facility In 
Ft. Lauderdale, Florida. 

When quality counts... count on Optoelectronics. 



MODEL 8010 1GHz 



MODEL 7010 600 MHz 



HL0BD 00 0.0 



tQMl FdtQUtHCT CQUKIE* 



I 0. 0. ^. 



E£ BOIO opto»l.clron,cm fau 



i Mil* ■ ■ ■ ■" & &= 



100% U.S.A. FACTORY ASSEMBLED 
100' , PARTS £ LABOR YEAR GUARANTEE 
CERTIFIED NBS TRACEABLE CALIBRATION 
EXTERNAL CLOCK INPUT 



JNCTION 
9 RED LED DIGITS tr HIGH 
1 Hz RESOLUTION 
0,1 PPM 10 MHz TCXO TIME BASE 



LAB/PORTABLE-AC ADAPTER INCLUDED 
1 MEGOHM S 50 OHM INPUTS 
STATE-OF-THE-ART LSI DESIGNS 
COMPREHENSIVE USER MANUAL PROVIDED 



- COMPACT SIZES— 7010- I- ; j" H«4-' i" WxS- i"D 8010- 3"H*7-' " W*6- ."D 



! R*nr-F LEO SENSITIVITY „.,.„„„ RESOLUTION TCXO TIME BASE EXT HI-CM \ 

MODEL RANGE LEO 50 OHM INPUT , Hl-Z INPUT GATE , . CLOCK 0ATT 

PRICE 10HZIO DIGITS j^jso M Hi I Z50-4SO MHz ! »50 MHz-lGHz 10Hr ■ 60 MHi TIMES IJMHl 6SMHI M«l FBEO » ■« C FREO. INPUT PACK 



™< V£m «»H 9 »«• **"•* 3S2X, '•' omV ■■*■'■"»*<:■"« '" 



8010 325.M I .„„ „ 

■B010 1 I 405 00 | «CKr 9 



* Has precision D.I PPM TCXO II mt bi» 
MODEL 7010 

#7010 600 MHi Counter - 1 PPM TCXO $145.00 
■7010.1 600 MHz Courier - Q.I PPM TCXO $225.00 

OPTIONS 

•Ni-Cad-701 Ni-Cad Battery Pack 6 

charging circuitry 

Installs inside unit S 15.00 

DEC-70 External Clock Input, 10 MHz $ 25.00 

"CC-70 Cany Case. Padded Black Vinyl S 6.95 



10-35 mV 1-10 mV lB).0t.»SEC .1 Hz 1 Hi 



600MHz 1PPM 



10 Hz 1 PPM 

1 GHz ti 1 PPM 



10 MHz OPTION OPTION 



MODEL 8010 

"WHO 1 GHz Counter - t PPM TCXO S32S 00 
#8010.1 1 GHz Counter - 0,1 PPM TCXO $405.00 
•8010 113 13 GHz Counter - 1 PPM TCXO $495.00 

OPTIONS 

*Ni-Cad-801 Ni-Cad Battery Pack G 

charging circuitry 

Installs inside unit S 39.00 

KCC.S0 Carry Case. Padded Black Vinyl % 9,95 



ACCESSORIES 

*T A - 1 00 Tel escape A n ! wi th 

Right Angle BNC 
»P-100 Probe. 50 ohm. 1« 
ltP-101 Probe. Lc-Pass, 

Audio Usage 
DP-102 Probe. Hi-Z. 

General Purpose 



ORDER FACTORY DIRECT • CALL TOLL FREE 



Optoelectronics inc 1-800-327-5912 

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 FROM FLORIDA (305) 771-205172 

TERMS: Order* to U.S. and Canada, add S 3 -. (or shipping, handling and insurance to a maximum ot $10.00. AH other orders add 10 

C.Q.D. coflecllon fee $1.00. Orders under $15.00 add extra SI .00 handling. Regular cheeks must clear before order is shipped Florida residents add 4% sales lex. 



In one year our K 40 antenna 

has become the largest selling 

CB antenna in the world ! 

1. It's the most 2. It's made 
expensive . . . better. . . 

*tP*^Qjt$Q suggested retail 

And when you 

pay more, 

you expect more! 









MORE PERFORMANCE 

The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna it 
replaces. We know it will. 
We've tested It with 771 
CB'ers just like you for one 
year. 

MORE FLEXIBILITY: 

You can tit your K40 to any 
mounting surface. It will fit 
any vehicle you'll ever own"! 
That includes choppers, dune 
buggies, gutters, mirror 
mou nts, 1u g gage racks, trunks, 
hatchbacks, through roofs, 
semis, pick ups and RV's. 

MORE QUALITY: 

It's not imported. It's not 
made in Taiwan, Korea or 
Japan. Irs American made in 
an American town. It's made 
with better materials that 
cost more and by profession- 
al people we pay more. And 
we designed it right 
here in the U.S.A. 

* Including option- 
al mounts at extra 
cost. 



...This 

Antenna 

is so 

DYNAMITE 

you receive 





3. It's proven best! 

...Here's what the leading CB 
publications said. 

CB TIMES: ". . . it's not often that a product bursts onto the mar- 
ket scene, dominates and Improves CB'ing for everyone. American 
Antenna and the K40 are doing it — repeated tests showed the K40 
could out-perform the major competitive brands." 
RADIO-ELECTRONICS: "The results of our lests showed 
that, in three different positions of the monitoring receiver, the 
model K40 equaled or out-performed the competitive antenna. 
Apparently, American Antenna's advertising is not merely Madison 
Avenue showmanship," 

PERSONAL COMMUNICATIONS: . an impressive 
95% of the trials, the K40 out-performed the existing mobile anten- 
nas. We had to try one for ourselves. 

"... in every case, the K40 either equaled or out-performed its 
competitor. 
No its, ands, or buts! The K4Q Antenna from American Antenna would have to 
be just about the best antenna around. 

CB M AOAZINE: "Introduced in October, 1 977, the K40 quickly became the 
top seller and in mid 1 978, became the number one selling antenna In the nation." 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: ". . . truck driver and CB'erfor 
10 years .. .50% further than my M410 'Big Momma'" 

—J.H. Collets. 207 McF&e. Bastrop. LA 

AVANTI: "I'm an electronic technician with a Second Class 
FCC license ... I was able to transmit 70% further and tune 
the SWR 75% lower than my Avanil." 

—H.R. Castro. VP.B, Monserrante D-87. Salinas. Puerto Rico 

PAL: ".. . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

— John A, Blum, Box 4*6. IctienolplD. PA 

SHAKESPEARE: ". . . I've been a CB er for 
three years and the K40 is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

-H. Bactnrt. jr., 7$ nine Rtt, Pun* flMo*. Hi 
HUSTLER: "Compared to my Hustler XBLT- 
4. the K40 can consistently transmit 40% 
further and the reception was better. The K40 is 
the perfect way to complete a CB system." 

— Jaroma R Brown, 7800 S. Ltnoar, Burbank, tL 



(SPECIAL NOTE) 

IF YOU'RE A 



. Sold exclusively by 



AMERICAN ANTENNA 

ELGIN, IL 601 20 

- COPYRIGHT AMERICANANTEWM 1970 



America li K 40 Dealers throu 



} for any beginning CE 



POWER! 



the U.ii. & Canada. 
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